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PREFACE. 


H E motives,  by  which  an  au- 
Jl^  thor  is  perfuaded  to  introduce 
himfelf  to  public  notice,  are  fome- 
times  anxioufly  inquired  after  by  his 
readers ; yet  in  general,  when  known, 
appear  to  them  lefs  interefting  than 
they  are  reprefen  ted  by  his  own  par- 
tial judgment.  I do  not  efteem  it 
neceflary  therefore  to  fay  many  words 
on  this  fubjedl.  Thofe,  who  conde- 
fcend  to  look  ihto  thefe  treatifes,  will 
find  in  the  title-page  the  principal 
fource  of  my  prefumption,  as  far  as 
it  refpedls  myfelf.  If  they  are  encou- 
raged to  read  farther,  they  may  dif- 
cern  unequivocal  traces,  that  felfifh 
views  have  not  entirely  biafled  me, 
but  that  I have  been  in  no  inconfi- 
derable  degree  influenced  by  an  ardent 
zeal  for  the  reputation  of  the  Univer- 

fity, 
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fity,  in  which  I have  the  happinefs 
to  relide,  and  for  the  honour  ol:  that 
profeffion,  with  which  I am  connedled  ^ 
not  merely  by  title  and  degree,  but, 
to  life  Dr  Mead’s  expreffion,  genti-- 
litio  qua  ft  yure,  -f 

On  thefe  accounts  I fhall  limit  my 
introductory  remarks  to  a very  few 
obfervations,  more  immediately  rela- 
tive to  the  compofition  and  publication 
of  each  of  the  following  tracts. 

T^hc  Inaugural  Dijfertation  on  the 
Study  of  Cheinifry  was  read  before 
the  Univerfity,  when  the  author  was 
nominated  to  the  Chemical  Chair.  At 
that  time  the  noble  benefaction  of  the 
Earl  of  Litchfield  for  the  eftablifli- 
ment  of  a Chemical  Profefforfhip  in 
the  Radcliffe  Infirmary  had  infpired 
in  the  minds  of  many  very  reafonable 
hopes,  that  medical  fcience,  and  the 
fludy  of  the  pradlical  as  well  as  theo- 
retical branches  of  it,  might  be  re- 
vived with  fingular  advantages  in  this 
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place.  With  peculiar  alacrity  I dedi- 
cated my  fervices  to  the  promotion  of 
a plan  fo  laudable.  The  members  of 
convocation  have  likewife  fhewn  a dif- 
pofition  to  fecond  and  enforce  the  de- 
figns  of  the  Profeflbrs  of  Medicine, 
firft,  by  an  unanimous  affent  to  a pro- 
pofal  for  fhortening  the  time  required 
for  degrees  in  Medicine,  fo  as  to  place 
the  two  Sifter-Univerfities,  Cambridge 
and  Oxford,  in  this  refpedl,  as  nearly 
as  poffible,  upon  an  equal  footing  ; 
and  fecondly,  by  the  liberal  affiftance, 
which  their  Delegates  afforded  to  the 
Ledlurer  in  repairing  the  Laboratory, 
and  accommodating  it  to  the  purpofes 
of  a Chemical  fchool. 

It  is  not  therefore  without  founda- 
tion, that  we  feel  and  cherifh  a grow- 
ing hope,  that  the  fcience  of  Medicine 
may  once  more  flourifh  in  this  foil, 
and  that  the  various  ftreams  of  bene- 
volence, originally  intended  for  its 
nurture  and  encouragement,  may  now 
be  recalled  to  their  proper  channels, 
and  employed  in  fertilizing  that  pro- 
vince, 
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vince,  vi^hich  they  were  deftined  to 
enrich  and  adorn. 

This  Differtation  was  received  with 
flattering  marks  of  attention  : and  as 
feveral  refpedlable  perfons  are  of  opi- 
nion, that  the  publication  of  it  at  this 
time  may  tend  ftill  farther  to  promote 
the  great  caufe,  which  at  firfi;  fug- 
gefted  the  compofition  of  it,  I have 
at  laft  yielded  to  their  partial  judg- 
ment. No  confiderable  addition  is 
made  to  the  Ledture  itfelf,  but  fome 
notes  are  fubjoined  to  illuftrate  paf- 
fa^es,  which  mio-ht  otherwife  have- 
appeared  incorred:,  obfcure,  or  im- 

The  Subject  of  the  Second  Trad 
may  not  be  thought  fo  interefting  as 
the  former,  yet  it  may  at  leaft  afford 
amufement  to  fome  readers,  whofe 
ftudies  have  been  direded  to  fpecula- 
tions  of  this  nature  : and  it  may  upon 
examination  be  found  to  have  more 
connedion  with  the  Hiftory  of  Che- 
miftry,  than  at  firfl:  flght  appears  : for 

if 
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if  it  be  thereby  demonft rated,  that 
the  Chemifts  adopted  the  hieroglyphic 
mode  of  writing  from  the  Aftrono- 
mers,  it  follows  that  Alchemy  was 
not  known,  as’fome  have  pretended, 
in  the  earlieft  ages,  nor  till  long  after 
Aftronomy  was  advanced  to  a confi- 
derable  degree  of  perfedion. 

Scaliger,  and  after  him  the  Prefi- 
dent  de  Goguet  have  flightly  touched 
upon  the  invention  of  the  aftrono- 
mical  charadiers.  In  fome  points  of 
the  explanation  my  lyftem  coincides 
with  their  obfervations,  and  may  ap- 
pear to  have  been  borrowed  from  them : 
but  long  before  1 knew,  that  they  had 
faid  any  thing  upon  this  fubjed,  my 
own  theory  had  been  formed  ; and  it 
was  only  in  confequence  of  my  re- 
fearches  in  thefe  authors,  to  render  this 
trad  more  fit  for  the  public  eye,  that 
I difeovered  their  anticipation  of  a 
part  of  my  plan. 

I firfl:  gave  a flight  view  of  this  fyf- 
tem  in  my  chemical  Icdures,  and  af- 
terwards enlarged  and  extended  it,  as 
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an  Effay  to  be  read  before  "The  Literary 
and  Philofophical  Society  of  Manchef- 
ter^  of  which  I had  been  lately  eledled 
an  Honorary  Member. 

It  is  with  great  fatisfadlion,  that  I 
embrace  this  public  opportunity  of 
exprefllng  my  fenfe  of  this  honour, 
which  I cannot  but  regard  as  a tefti- 
mony  of  their  approbation  of  the  zeal 
I have  always  felt,  and  have  fometimes 
been  enabled  to  difplay,  for  the  ad- 
vancement of  the  fciences  moft  im- 
mediately conneded  with  my  Profef- 
fion. 

This  Society  affords  a ftriking  con- 
firmation of  the  propriety  of  the  ob- 
fervation  advanced  in  the  75  th  page. 
The  many  ingenious  Eflays  and  Dif- 
fertations,  produced  by  it’s  members, 
and  read  at  their  meetings,  fhew  how 
naturally  and  irrefiftibly  the  latent 
fparks  of  genius  are  called  into  adion 
by  the  principle  of  emulation,  which 
fuch  liberal  aflbciations  infpire  and 
fupport ; fo  true  is  it,  as  is  moft  juftly 
remarked  in  the  fhort  account  of  this 

inftitu- 
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inftitution,  which  has  been  publilhed, 
“ That  men,  however  great  their  learn- 
‘‘  ing,  often  become  indolent,  and  un- 
ambitious  to  improve  in  knowledge, 
for  want  of  affociating  with  others 
“ of  limilar  talents  and  acquirements: 
having  few  opportunities  of  com- 
municating  their  ideas,  they  are 
“ not  very  folicitous  to  colled:  or  ar- 
‘‘  range  thofe  they  have  acquired,  and 
‘‘  are  ftill  lefs  anxious  about  the  far- 
“ ther  cultivation  of  their  minds.  But 
Science,  like  fire,  is  put  in  motion 
by  collifion.  Where  a number  of 
“ fuch  men  have  frequent  opportu- 
“ nities  of  meeting  and  converhng 
“ together,  thought  begets  thought, 
and  every  hint  is  turned  to  advan- 
‘‘  tage.  A fpirit  of  inquiry  glows  in 
‘‘  every  breaft  : each  new  dilcovery 
“ relative  to  the  natural,  moral,  or 
iiitellcdual  world,  leads  to  a farther 
“ inveftigation,  and  each  man  pants 
“ to  diftinguifh  himfelf  in  the  inte- 
refting  purfuit.” 

b 2 
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I am  happy  to  have  it  in  my  power 
to  add,  that  fince  the  note,  relative 
to  the  origin  of  the  Royal  Society,  in 
the  75th  page,  was  firll  written,  the 
eftablifhment  of  a Medical  Society  in 
this  Univerhty  by  the  voluntary  and 
adlive  exertions  of  the  Students  of  Me- 
dicine, has,  at  leafl;  with  refpecl  to 
that  branch  of  Science,  rendered  my 
obfervation  lefs  pertinent.  The  fecure 
foundation,  upon  which  this  Society 
is  eftablifhed,  and  the  afiiduous  atten- 
tion of  it’s  Members  to  every  thing, 
that  can  promote  the  intention  of 
this  laudable  inftitution,  encourage  a 
well-founded  expedlation,  that  no 
trifling  advantages  will  from  thence 
be  derived  to  the  Science  of  Medicine, 
to  the  Univ^erflty,  and  to  the  Public 
at  large.  At  fome  future  period,  when 
this  prefage  fhall  have  attained  it’s 
full  completion,  the  remembrance  of 
their  fuccefsful  exertions  will  afford  a 
fubjedl  for  pleaflng  refledlion  to  thofe 
members,  whofe  induftry  and  love  of 
knowledge  laid  the  bafis  of  this  aflb- 

ciation. 
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elation,  and  to  myfelf,  who  have  had 
the  honour  to  prefide  over  and  protedl 
it’s  infant  ftate. 

The  third  Tract  is  a Commen- 
tary upon  fome  of  the  accounts  of 
the  Difeafes  prevalent  in  the  South 
Sea  Iflands.  It  was  once  my  intention 
to  have  made  this  commentary  much 
more  extenfive,  but  the  execution  of 
that  defign  was  prevented  by  other 
more  neceffary  engagements.  As  I 
have  no  reafon  to  believe  it  will  ever 
be  in  my  power  to  complete  this  plan, 
I give  this  trad;  with  diffidence  to  the 
public  in  it’s  prefent  imperfed:  ftate, 
for  which  I would  offer  an  apology, 
if  I thought  any  one  would  be  required. 

The  time  of  the  appearance  of  the 
difeafe,  which  is  the  immediate  fub- 
jed  of  this  Differtation,  may  appear 
to  fome  a matter  of  no  great  impor- 
tance ; and  certainly  it  is  unimpor- 
tant to  thofe,  who  in  the  pradice  of 
medicine  have  no  guide,  but  Empiri- 
cifm,  and  never  extend  their  ideas  to 
the  hiftorical,  moral,  and  philofophical 

prin- 
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principles  or  confcquences,  ib  often 
combined  with  or  dependant  upon  the 
rife  and  progrefs  of  difeafes  : for  the 
hiftory  of  difeafes  is  a part,  not  in- 
confiderable,  of  the  hiftory  of  human 
nature,  and  intimately  connected  with 
the  progrefs  of  luxury,  intempe- 
rance, and  every  deviation  from  the 
fimple  laws  of  the  animal  ceconomy. 
And  therefore,  in  afeertaining  the  pe- 
riod of  the  firft  appearance  of  any 
difeafe,  but  particularly  of  one  which 
originates  from,  and  yet  tends  to  an- 
nihilate, the  very  fource  of  fiuman 
exiftence,  we  make  one  important  ftep 
not  only  in  the  general  hiftory  of  the 
progrefs  of  manners,  but  even  in  the 
hiftory  of  the  world. 

Influenced  by  fuch  powerful  confl- 
derations,  I could  not  but  feel  at  the 
fame  time  a fecret  fatisfa<ftion,  arifing 
from  thefe  purfuits,  though  from  a 
different  principle.  The  infinuations, 
which  had  been  advanced  to  fhew, 
that  this  calamity  was  an  inveterate, 
and  indeed  an  indigenous^  plague 

amongft 
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amongfl:  thefe  new-difcovered  Iflan- 
ders,  had  a tendency  to  caft  a gloom 
over  the  more  common  and  more 
plealing  contemplation  of  their  ftate 
of  limpiicity  and  health,  previous  to 
the  vifit  of  the  Europeans.  An  at- 
tempt to'  efface  this  injurious  pidlure, 
and  reftore  to  them,  with  their  native, 
unfufpeding,  artleffnefs  of  manners, 
the  unimpaired  graces  of  ftrength  and 
beauty,  was  a labour,  which  rewarded 
itfelf,  by  the  fenfations  v/hich  it  ex- 
cited. 

Having  thus  explained,  as  far  as 
m»ay  be  thought  neceffary,  the  prin- 
ciples, by  which  I have  been  per- 
fuaded  to  obtrude  myfelf  on  the  pub-  ' 
lie,  I fubmit  myfelf  to  its  examina- 
tion, with  doubt  indeed  and  appre- 
henfion,  yet  affured,  that,  although 
Candour  may  find  it  impofllble  to 
commend  the  execution  of  my  work, 
the  motives,  upon  which  it  was  un- 
dertaken, will  plead  ftrongly  in  my 
favour,  and,  I hope,  difarm  the  feve- 
rity  of  Cenfure. 

Oxford,  Monday ^ 

Jar'll  21.  1783. 
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TRACT  I. 


A N 


INAUGURAL  DISSERTATION 


ON  THE 


STUDY  OF  CHEMISTRY: 

Read  in  the  Natural -Philofophy  School, 
Oxford,  May  7.  1781. 

Mr  Vice-Chancellor,  and  Gentlemen, 

H E Courfe  of  Ledlures,  to  which  this 


JL  is  propofed  as  an  Introdudion,  is 
intended  as  part  of  a plan  to  revive  the 
ftudy  of  Medicine  in  this  Place.  This  illuf- 
trious  Seminary  has  for  ages  held  a moil  dif- 
tinguiflied  rank  in  the  republic  of  letters ; 
and  been  defervedly  celebrated,  where  even 
the  hrR  dawnings  of  Science  have  flione,  as 
the  mother  of  many  great  and  eminent  cha- 
raders,  who  having  fecured  by  their  difco- 
veries  or  their  dodrines  the  moft  elTential 
advantages  to  their  country  and  to  mankind, 
have  by  the  fame  labours  obtained  immortal 
fame  to  themfelves,  and  to  the  place  of  their 
education  and  refidence.  Yet  in  the  midft 


A 


of 


2 


OF  THE  STUDY 

of  applaufes  fo  juftly  deferved,  the  negled  of 
the  ftudy  of  Medicine  in  this  place  has  cauf- 
cd  much  ferious  concern  to  our  warmeft 
friends,  and  afforded  matter  of  fevere  re- 
proach and  animadverfion  to  fome,  who  from 
mifinformation  or  mifconception  have  enter- 
tained prejudices  againft  us.  But  the  muni- 
ficence of  our  late  much  honoured  and  much 
lamented  * Chancellor,  and  the  affiduity 
of  the  able  Phyfician,  whom  the  Univerfity 
has  eleded  to,  the  Clinical  Chair,  give  us 
room  to  hope,  if  the  liberal  and  truly  noble 
defign  of  our  illuflrious  Patron,  and  the  at- 
tentive exertions  of  his  firfi;  Profeffor  are 
fupported  and  encouraged  by  a correfpondent 
zeal  in  the  individual  members  of  this  place, 
that  the  period  is  at  lafi;  arrived,  when  all 
thefe  caufes  of  cenfure  on  the  one  hand  and 
regret  on  the  other  will  be  totally  obviated 
and  removed. 

Senfible  as  I am  of  my  own  inability  to 
execute  the  talk,  which  I have  undertaken 
in  fuch  a manner  as  to  lay  claim  to  public 
approbation,  I can  only  prefume  to  recom- 
mend my  defign  to  the  candour  of  the  Uni- 

See  an  extradl:  from  the  will  of  George  Henry,  Earl 
of  Litchfield  at  the  end  of  a Sermon  preached  by  the  pre- 
lent Lord  Bifhop  of  Briftol  before  the  Governors  of  the 
Radcliffe  Infirmary,  in  July  1779. 
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verfity,  and  to  hope  that  the  goodnefs  of  the 
intention  will  plead  with  prevailing  influ- 
ence in  atonement  for  the  defeats  and  even 
imperfedions,  which  will  be  found  both  in 
the  plan  and  execution  of  thefe  Ledlures. 

How  great  thefe  defers  and  imperfections 
mufl;  unavoidably  be,  will  occur  to  every 
one,  who  confiders  the  almoft  infinite  ex- 
tent of  the  Science,  and  the  difficulty  of 
purfuing  a feries  of  experiments,  amidfl;  the 
interruptions  and  avocations  of  a Profef- 
fion,  of  which  the  elTential  duties  often  re- 
quire immediate  attention. 

The  difficulties,  which  attend  a LcCturer 
in  this  branch,  will  appear  in  a confpicuous 
light  from  a review  of  the  extent  and  utility 
of  the  Science  : but  before  I enter  upon 
this  difcuffion,  it  may  not  be  improper  to 
define  what  Chemiftry  is,  and  to  point  out 
its  objects. 

It  is  not  eafy  to  draw  up  a definition  of 
Chemiftry,  which  will  be  intelligible  to 
thofe,  who  are  entirely  ignorant  of  the  Art, 
as  might  be  made  to  appear  from  an  exami- 
nation of  thofe  definitions  which  have  been 
advanced  by  the  mofi;  popular  writers  in 
this  Science.  I (hall  only  feleCt  two,  thofe 
of  Macquer  and  Boerhaave. 

The  former  thus  introduces  his  Elements 
of  Chemiftry,  **  To  feparate  the  different 
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purpofe  of  giving  the  neceffary  information, 
to  a perfon  unacquainted  with  the  art  itfelf. 
His  Commentator  on  this  account,  who 
from  his  eminent  knowledge  could  not  but 
obferve  this  defedt,  is  obliged  to  conclude, 
that  arts  can  never  be  juftly  defined,  ’till 
their  nature,  extent,  and  ufes  are  fully 
known  : a true  fcientific  definition  being 
nothing  more  than  a general  truth  or  ex- 
prefllon  fumming  up  or  including  all  the 
particulars,  from  whence  it  was  derived*. 
It  is  obfervable  indeed,  that  when  eminent 
Artifts  or  Philofophers  attempt  to  draw  up 
a concife  definition  of  the  art  or  fcience 
to  which  they  have  devoted  their  Judies, 
having  a perfectly  clear  view  of  every  part 
of  the  fubjedt,  they  are  apt  to  accommodate 
their  definition  to  their  own  comprehenfive 
knowledge  and  capacity,  rather  than  to  the 
uninformed  minds  of  thofe  who  are  to  be 
inftrudted  by  them. 

On  thefe  accounts  it  may  be  ufeful  to 
take  a more  extenfive  furvey  of  the  fcience 
of  Chemiftry,  and  to  illuftrate  its  objedl  by 
comparing  it  with  others  to  which  it  is 
nearly  allied. 

“ The  Properties  of  Bodies  make  the 
objedls  of  two  fciences,  commonly  called 

* Shaw’s  Boerhaave  ub»fup^  Note,  a, 
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**  "Natural  Philofophy  and  Chemijiry,  which 
“ are  indeed  in  many  parts  fo  interwoven, 
that  perhaps  no  boundaries  can  be  eftab* 

“ lifh’d  between  them.  Yet  in  moft  cafes 
“ they  certainly  admit  of  an  effential  and 
“ important  diftindtion.  Natural  or  Me-- 
chantcal  Philofophy,  as  it  Ihould  perhaps 
“ be  named  with  more  propriety  and  accu- 
“ racy,  feems  to  confider  bodies  chiefly 
as  being  entire  aggregates  or  maffes ; 
divifible  into  parts,  each  of  the  fame  ge- 
“ neral  properties  as  the  whole  5 and  as  being 
of  certain  magnitudes  or  figures,  known  ■ 
or  invefligable,  gravitating,  moving,  re- 
“ filling,  ^c,  with  determined  forces,  fub- 
“ jecll:  to  mechanic  laws,  and  reducible  ta 
“ mathematical  calculation.  Chemijiry  con- 
fiders  bodies,  as  being  compofed  of  a 
particular  Ipecies  of  matter,  dilToluble, 
“ liquefiable,  vitrefcible,  combuftible,  fer- 
“ mentable,  and  impregnated  with  colour, 
fmell,  talle,  6cc  \ or  confifling  of  diffimilar 
**  parts,  which  may  be  feparated  from  one 
another  or  transferred  into  other  bodies. 
The  properties  of  this  kind  arc  not  fubje(fl 
“ to  any  known  mechanifm,  but  feem  tp  be 
“ influenced  by  laws  of  another  order.  Thus 
Natural  Philofophy  inveftigates  the  ob- 
“ vious  external  and  general  properties  of 

the 
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“ the  Air,  Fire,  Water,  Heat,  Cold,  Moi- 
“ flure.  Wind,  &c-:  by  various  experiments, 
“ made  with  the  air-pump  and  other  fuit- 
“ able  inftruments : but  it  is  the  bufin^s 
of  philofophical  Chemiftry  more  intimately 
“ and  elTentially  to  examine  the  internal  na- 
‘‘  ture,fl:ru(Ture,  compofition,  operations,  and 
“ relations  of  thefe  Elements  ; and  thence 
“ it  finds  modes  of  applying  them  as  en- 
gines  and  inftruments  of  bufinefs  either 
**  feparately  or  in  co-operation  with  thofe 
“ folvents  or  menflrua,  which  have  always 
‘‘  been  confider’d  peculiarly  as  chemical 
agents 

This  illuftration,  which  points  out  the 
exad  limits  of  thefe  two  branches  of 
fcience,  and  particularly  fliews,  that  in  the 
paflage  above  cited  from  M.  Macquer,  Che- 
miftry  is  but  partially  and  imperfedlly  de- 
fined, will  ferve  alfo  to  introduce  a Definition 
more  accurately  correfpondent  to  the  princi- 
.ples  of  diftinftion  here  laid  down. 

A celebrated  ProfefTor  in  a Northern  Uni- 
verfity  defines  Chemiflry  to  be  a Sdence, 
which  teaches  by  experiments  the  effeSis  of 
heat  a?id  mixture  07i  bodies:  a definition, 
which  will  be  found  more  truly  applicable 

* Lewis,  Comm.  Phil.  Tech.  Preface. 
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and  comprehenfive,  than  any  which  has 
hitherto  been  propofed. 

The  extenhve  utility  of  the  fcience  thus 
defined,  is  fhewn  by  its  immediate  connec- 
tion with  almofi;  all  the  arts  in  any  degree 
fubfervient,  not  only  to  the  comfort,  but 
almofi:  to  the  very  fubfiftence  of  civilized 
life.  In  that  important  bufinefs  of  making 
bread  j in  the  arts  of  dying,  tanning,  paint- 
ing ; in  the  manufadlures  of  glafy,  porce- 
lain, and  enamel ; in  the  preparation  of 
artificial  flone,  and  the  various  kinds  of  ce- 
ment j the  imitation  of  gems ; the  prepara- 
tion and  refinement  of  falts  and  fugar  j the 
extradion  of  metals  from  the  ore ; the  in- 
vention of  compound  metals,  and  the  dif- 
covery  of  the  feveral  modes  by  which  me- 
tallic fubftances  may  be  applied  to  mechani- 
cal, culinary,  or  ornamental  ufes  j the  influ- 
ence of  Chemiftry  is  fufiiciently  obvious. 
To  the  fame  fource  we  may  impute  many 
of  the  principal  improvements  of  mo- 
dern Agriculture,  the  regulation  of  the 
putrefactive  procefs  for  the  preparation 
of  manure,  the  invefiigation  and  detecti- 
on of  the  beneficial  qualities  of  alkalis, 
neutral  falts,  and  fome  fpecies  of  earth. 
Thefe  advantages  are  feen  in  a more  extenfive 
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view,  when  we  contemplate  the  numerous 
produdts  obtained  in  the  different  procefles 
of  diftillation  and  fermentation.  In  this 
enumeration  of  the  benefits,  which  have 
been  introduced  into  civilized  life  by  Che- 
miflry,  it  would  be  unpardonable  in  one 
who  propofes  this  courfe  of  ledures,  as 
part  of  a plan  for  the  promotion  of  the 
fludy  of  Medicine,  to  omit  the  mention  of 
the  great  improvements,  made  by  its  union 
with  Chemiffry,  both  in  the  theory  and  prac- 
tice of  that  Science.  The  nature  and  defign 
of  this  undertaking  will  apologize  for  a more 
extenfive  excurfion  on  this  part  of  the  fubjedf. 

Many  of  our  mofi:  adtive  Medicines  are 
chemical  preparations,  equally  unknown  to 
the  ancient  inhabitants  of  Europe,  and  to 
the  modern  polfefibrs  of  the  uncivilized  parts 
of  the  globe.  The  acquifition  of  thefe  me- 
dicines, the  difplay  of  their  virtues,  and  the 
application  of  thefe  properties  to  the  relief 
of  the  calamities  or  infirmities  of  human 
nature,  we  owe  entirely  to  the  perfeverance 
of  the  Chemical  fedl  of  Phyficians.  Their* 
adverfaries,  who  could  not  deny  their  pre- 
tenfions  to  difcoveries  of  fuch  indifputable 
importance,  contented  their  malice  by  af- 
cribing  thefe  great  proofs  of  indefatigable 
labour,  in  foine  inftances  diredted  by  real  ge- 
nius,. 
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nius,  to  accident  and  the  favour  of  fortune 
alone  : not  recollecting,  that  even  accidental 
difcoveries  are  not  made  in  Chemiftry  with- 
out almofl  inceffant  attention  and  fatigue. 
Thefe  inquiries,  efpecially  when  the  fphere 
of  the  application  of  this  fcience  became 
enlarged,  required,  if  I may  ufe  the  expreffi- 
ons  of  a very  elegant  Writer  on  this  fub- 
jeCl  “ an  uninterupted  attention  of  mind, 
“ and  the  conilant  wearifomnefs  of  bodily 
“ labour:”  and  thefe  artifts  perhaps  thought 
themfelves  in  no  fmall  degree  fuccefsful, 
if  their  exertions  of  mind  and  body  were 
even  cafually  rewarded  by  a difeovery,  which 
might  ultimately  contribute  to  the  advan- 
tage of  mankind. 

By  the  experiments  of  the  Chemifts  we 
have  obtained  a more  accurate  idea  of  the 
formation,  compofition,  and  qualities  of  the 
blood  and  the  fecreted  fluids  of  animal  bo- 
dies. By  the  fame  we  have  acquired  a more 
intimate  knowledge  of  the  procefs  of  refpi- 
ration,  and  of  the  nature  of  the  fluid  difehar- 
ged  from  the  lungs  with  the  breath  : and  thus 
the  phyflology  and  pathology  of  an  organ  fg 
neceflTary  to  life  have  been  greatly  improved. 
By  the  progreflive  advancement  of  Chemiftry, 


* Watjotii  Eflay  I.  Vol.  I.  p,  40. 
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Pharmacy, a inoft  efTential  branch  of  the  medi- 
cal art,  as  it  diredls  the'preparation  and  com- 
pofition  of  natural  or  artificial  fubflances  for 
medicinal  purpofes,  has  already  received,  and 
daily  receives,  proportionable  illuftration  and 
advancement ; and  in  this  country  efpecially 
has  been  refcued  from  a hate,  which  was  a 
fcandal  to  the  good  fenfe  of  a nation,  where 
the  liberal  arts  were  cultivated,  and  is  now 
reduced  to  a judicious,  concife,  and  elegant 
fyfteni  To  thefe  obfervations  we  may  add, 
that  by  the  application  of  Chemiftry  we 
are  making  a daily  progrefs  in  the  inveftiga- 
tion  of  the  caufes  of  epidemic  difeafes;  and 
as  we  advance  in  the  knowledge  of  their 
caufes,  it  is  but  reafonable  to  hope  we  fhall 
gradually  difcover  and  bring  to  perfedtion 
thofe  means,  by  which  their  violence  may 
be  mitigated,  and  perhaps  their  frequent 
recurrence  prevented.  Thefe  difeafes  often 
fpread  devaftation  thro’  extenfive  coun- 
tries, over  people  of  all  ranks  and  orders, 
without  being  in  their  own  nature  infectious. 
That  they  cannot  be  imputed  to  any  particu- 
lar mode  of  living  is  obvious,  becaufe  in  thofe 
who  are  attacked  with  the  evil,  the  mode 
of  life  is  infinitely  various.  There  mufl 

^ Gregory,  Comp,  View,  VoL  I.  p,  127. 
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therefore  exift  feme  more  general  caufe, 
moft  probably  impregnating  or  influencing 
the  atmofphere,  which  alone  is  common  to 
all  ranks  of  people.  For  a long  feries  of 
years  obfervations  have  been  made  on  the 
fenflble  qualities  of  the  atmofphere,  relative 
to  its  weight  and  temperature } and  thefe 
have  been  compared  with  the  recurrence  of 
epidemic  difeafes,  but  ftill  we  have  not 
obtained  a complete  explanation  of  the  phas- 
nomena.  The  inquiries  of  modern  Chemifts 
have  been  directed  to  the  examination  of  its 
more  hidden  qualities,  by  an  analytic  invef- 
tigation  of  its  conftituent  parts  *,  The 
progrefs  which  has  been  made  in  this  new 
path  promifes  much  real,  much  applicable 
information  on  a fubjedt  moft  immediately 
conncdled  with  the  prefervation  of  the  firft 
of  all  bleftings.  Health. 

If  after  this  furvey  of  fome  of  the  prin- 
cipal circumftances,  which  have  contributed 
to  the  convenience  and  elegance  of  domeftic 
life  in  the  European,  and  fome  of  the  Afiatic 
nations,  we  turn  our  thoughts  to  the  con- 
templation of  the  miferable  ftate  of  the  un- 
civilized tribes,  who  reflde  in  the  interior 
regions  of  North  America,  Tartary,  or  the 

* See  BergmarCs  Preface  to  Schiele’s  Treatife  on  Air  and 
FirCj  Forjier's  tranflation  P.  xxi. 
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new  difcover’d  iflands  in  the  South  Seas, 
where  thefe  fciences  and  all  their  advan- 
tageous effecfis  are  unknown,  we  may  be 
taught  by  the  contrail  to  value  and  to  cherifli 
thofe  arts,  from  which  our  fuperiority  in 
civilization  has  been  derived,  and  excited  to 
ufe  our  utmofl  endeavours  to  tranfmit  them 
down  to  Our  poflerity  with  improvement, 
and  to  communicate  them  to  nations  yet  un- 
informed, that  the  benefits  which  we  enjoy 
may  become  univerfal. 

While  Chemillry  has  contributed  fo  large- 
ly by  the  invention  of  thefe  fubordinate  arts 
to  the  more  commodious  fubfillence  of  the 
human  fpecies,  it  has  lent  its  aid  in  many 
inquiries  of  a more  important  nature,  which 
have  contributed  mofi:  eflentially  to  the  pro- 
pagation of  happinefs  by  diffufing  wide  the 
inllrudlions  of  Hillory  and  the  confolations 
_of  Religion. 

It  may  be  remarked,  that  to  the  ufe  and 
application  of  glafs  in  the  conftrudlion.  of 
tellefcopes,  mirrors,  and  optical  inftru- 
ments  we  owe  the  enlargement  of  our  ideas 
concerning  the  Author  of  nature,  and  thofe 
llupendous  laws,  which  regulate  the  fyflem 
of  the  Univerfe,  fo  perfpicuoufly  difplayed  by 
the  fublime  difcoveries  of  Galileo  and  New- 
ton. Thus  the  fciences  of  Aftronomy  and 
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Optics  have  been,  and  not  remotely,  indebted 
for  their  prefent  eminent  advancement  to  the 
labours  of  Chemiftry.  But  in  this  place  I 
more  particularly  allude  to  the  inventions  of 
Writing  and  Printing.  The  materials,  by 
which  thefe  arts  are  carried  on,  are  obvioufly 
of  chemical  produdtion,  and  their  progreflive 
improvement  to  ^heir  prefent  Rate  of  per- 
fed:ion  has  been  derived  from  the  fame 
fource. 

Some  writers  f<^nd  of  maintaining  para- 
doxical opinions,  and  lamenting  the  vices 
of  their  own  times,  which  even  Learning 
has  been  too  often  proftituted  to  encourage 
and  foment,  have  expatiated  with  rapture 
on  the  happinefs  of  thofe  ages,  when  the  ufe 
of  letters  was  unknown.  They  have  fup- 
pofed,  that  the  contagious  influence  of  vici-' 
ous  example,  if  it  exifted  at  all,  ad;ed  but 
in  a fmall  fphere,  and  foon  expired  from  the 
defedt  or  abfence  of  thofe  corrupt  fources 
of  fupply,  by  which  it  has  been  pro- 
pagated in  later  periods  and  in  modern 
ftates,  which  we  affed:  to  call  civilized. 
But  it  is  probable  from  a more  inti- 
mate acquaintance  with  the  real  condition 
and  modes  of  life  of  thofe  numerous  hordes, 
which  reflde  in  the  interior  regions  of  Tar- 
tary, and  America,  that  all  thefe  ideas  of 

the 
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the  exiftence  of  a pure  morality  in 
countries,  where  the  ufe  of  letters  is  un- 
known, exih:  only  in  vilionary  and  enthu- 
liaflic  imaginations.  The  defedfs  of  tradi- 
tional knowledge,  the  only  fpecies  which 
can  be  conceived  to  fubfift  in  fuch  a ftate, 
are  vifibly  difplayed  in  thofe  wild  inventions, 
which  disfigure  the  early  pages  of  ancient 
hiftory ; where  religion  and  impiety,  mora- 
lity and  vice,  are  blended  together  in  the  mod: 
abfurd  fidlions,  and  every  excefs  and  extra- 
vagance is  countenanced,  recommended,  and 
enforced  by  the  example  of  Heroes  and 
Deities. 

By  the  arts  of  Writing  and  Printing  all 
the  refined  pleafures  of  focial  life  have  been 
advanced  to  the  highefi:  pitch  of  improve- 
ment. It  will  naturally  occur  to  a refledling 
mind,  how  much  the  important  interefls  of 
Religion  have  been  extended  and  fecured  by 
.thefe  arts,  as  by  the  multiplied  copies  of  the 
Sacred  Writings,  the  hiftory  of  Revelati- 
pn,  the  fublimity  of  its  dodlrines,  the  purit3^ 
of  its  precepts,  the  confolation  of  its  re- 
wards, the  terror  of  its  judgements,  have 
been  propagated  to  the  moft  diftant  regions, 
and  perpetuated  to  all  ages.  We  may  add 
too,  that  by  thefe  means  alfo  have  the  elegant 
productions  of  genius  in  former  periods  been 
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delivered  down  to  us ; and  thus  we  are 
taught  to  feel  a portion  of  that  infpiration 
which  animated  the  fages  and  poets  of  anti- 
quity. And  even  thofe  perfons  of  more  ob- 
fcure  Ration,  to  whom  the  philofophic,  hiRo- 
ric,  or  poetic  page  of  antiquity  has  never  been 
open’d,  will  Rill  acknowledge  the  extenfive 
utility  of  the  arts  we  are  now  contem- 
plating, when  they  recolledt,  that  by  thefe 
the  negotiations  of  trade  are  condudled,  and 
that  to  thefe  we  owe  the  ineRimable  fatisfac- 
tion,  which  arifes  from  a reciprocal ‘com- 
munication of  the  fentiments  of  friendfliip 
in  cpiRolary  correfpondence. 

The  Chemical  arts  indeed  have  in  a moR 
cRential  manner  contributed  to  the  promo- 
tion of  Navigation  and  Commerce.  Thus  the 
fecret  treafures  of  diRant  nations  have  been 
laid  open  and  interchanged;  the  poverty  of 
one  country  has  felt  the  beneficial  infiu- 
ence  of  the  fertility  of  another ; the  Rores 
of  the  Materia  Medica,  the  means  of 
preferving  or  reRoring  health,  have  been  en- 
larged, and  every  comfort  of  domeRic  life 
has  received  ample  augmentation.  And  in 
this  general  circulation  of  benefits,  Che- 
miRry  has  itfelf  experienced  a proportionable 
increafe  of  its  refources  in  a large  fupply  of 
materials  for  future  operations,  from  whence 
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new  and  unexpected  products  are  daily  ob- 
tained, and  fucccffive  improvements  in  va- 
rious manufactures  and  in  medicine  fuggeft- 
ed  and  promulged. 

While  Chemiftry  has  thus  brought  to 
light,  and  advanced  to  perfection,  thofe  va- 
rious inventions,  by  which  human  life  is 
render’d  more  commodious  and  more  polilh- 
ed ; it  has  pointed  out  the  means,  by  which 
thefe  advantages  may  be  render’d  fecure  to 
to  the  poffeffor,  and  defended  from  the  un- 
juft invafions  of  avarice  and  tyranny. 

The  natural  paflions  of  men,  inflamed  by 
ambition  or  ftimulated  by  neceflity,  in  very 
early  times  taught  the  ufe  of  Arms.  It  is 
moft  probable,  that  the  weapons  of  offence 
or  defence,  employed  in  the  early  ages,  were  ' 
no  lefs  rude  than  thofe,  which  are  now  ufed 
by  nations  little  advanced  in  the  arts  of 
civil  life.  But  the  difcovery  of  a method  of 
extracting  iron  from  its  ore,  and  forging  in- 
ftruments  of  greater  ftrength  and  execution, 
very  foon  fuperfeded  thefe  rude  inventions. 

It  is  not  my  buflnefs  to  enter  into  a hif- 
tory  of  the  art  of  war.  It  is  a melancholy  de- 
tail of  tranfaCtions,  which  fhew  on  the  one 
hand  the  dreadful  effeCts,  refulting  from  the 
violence  of  unreftrain’d  ambition,  and  the 
indulgence  of  malignant  paffions  s but  on 
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the  other  hand  exhibit  wonderful  exam- 
ples of  intrepidity,  patience,  perfeverance, 
generolity,  and  every  other  fublime  virtue. 
This  art,  which  the  difcovery  of  iron  con- 
tributed only  to  render  more  extenfively  ca- 
lamitous, was  by  another  chemical  invention 
reduced  to  a milder  fyftem.  The  ufe  of 
Gunpowder  has  totally  changed  the  mode  of 
conducting  war,  and  at  the  fame  time,  that 
it  has  render’d  policy  and  conduCl  more  pre- 
valent than  brutal  courage,  it  has  contribu- 
ted greatly  to  mitigate  and  foften  this  fcourge, 
fo  deftruCtive  to  the  human  race.  Battles  are 
now  rarely  diftinguifh’d  by  that  dreadful  car- 
nage, which  Rained  the  plains  of  Cann®  and 
Pharfalia ; and  the  influence  of  a milder 
Pveligion  having  infpired  a milder  fyflem  of 
morals,  war  has  been  converted,  amongfl 
civilized  nations,  by  all  thefe  concurrent 
caufes  from  an  offenfive  to  a defenfive  infti- 
tution 


* Dr.  Lettfom  in  his  learned  and  very  entertaining  hif- 
tory  of  the  Origin  of  Medicine,  mentions  amongft  other 
caufes,  which  prevented  the  progrefs  of  Surgery  in  the 
early  ages,  that  no  attention  was  then  paid  to  captives 
in  battle  tho’  wounded,  who  were  confider’d  as  the  flavcs 
of  the  conqueror.  He  gives  many  inftances  of  this  inhu- 
man mode  of  treatment,  and  particularly  remarks,  that 
an  exchange  of  prifoners  was  never  thought  of : “ fo  that 
“ one  of  the  moft  likely  means,”  he  adds  with  equal  fen- 
fibility  and  difcernmcnt,  “ of  promoting  the  knowledge  of 
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From  the  whole  of  this  review  of  the  advan- 
tages derived  to  mankind  from  the  improve- 
ment of  the  fcience  and  art  of  Chemiftry, 
(in  which  however  many  particulars  have 
been  but  lightly  touched,  and  many  entirely 
omitted,)  it  will  appear  how  much  this 
fcience  and  the  arts  dependent  upon  it,  have 
contributed  to  the  civilization  of  life.  And 
at  the  fame  time  that  it  has  made  it  more 
commodious  and  more  delirable,  it  has 
fupplied  the  means  of  protection  and  de- 
fence, whereby  nations,  and  every  individual 
poffelTor  of  thefe  bleffings,  are  enabled  in  peace 
and  fecurity  to  maintain  their  poffeffions  in- 
violate. 

This  difplay  of  the  infinite  advantages, 
which  mankind  have  derived  from  Chemif- 
try, cannot  but  excite  a curiofity,  in  thofe 
to  whom  they  are  difplayed,  to  learn  the 
fteps  by  which  the  fcience  has  gradually  ad- 
vanced to  that  perfection,  which  it  at  pre- 


“ Surgery,  and  the  offices  of  humanity,  was  thus  in  a 
“ great  meafure  precluded.  Indeed  the  mode  of  making 
war  among  the  ancients  was  no  lefs  inhuman  than  fatal. 
“ It  is  the  invention  of  fire  arms,  that  hath  prevented  the 
“ deftru£lion  of  the  human  fpecies,  and  at  the  fame  time 
“ contributed  more  to  the  eftablifliment  of  fcience,  than 
“ any  difcovery  except  the  mariner’s  compafs.”  Lettfoms 
Oration  on  the  origin  of  Medicine  p.  37. 
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fent  boafts.  I fhall  therefore  in  the  next 
place  give  as  brief  an  account  as  I can  of  the 
principal  events  and  revolutions  in  its  hif- 
tory. 

The  ancient  hiflory  of  Chemiftry,  like 
that  of  nations,  is  involved  in  obfcurity,  and 
perplexed  with  fabulous  inventions.  The 
lovers  of  this  fcience,  impreffed  with  a high 
fenfe  of  its  importance,  have  deemed  its  ex- 
igence and  cultivation  co-eval  with  man- 
kind. Some  of  its  moft  fanguine  votaries, 
not  finding  in  the  annals  of  thofe  early  pe- 
riods traces  of  general  knowledge  adequate 
to  difcoveries  of  fo  fublime  a nature,  have 
attributed  its  invention  to  the  immediate 
interpofition  of  the  Deity,  and  afcribed 
the  operations  of  Tubal-Cain,  (who,  as  we 
are  told  in  Scripture  difiiinguifhed  himfelf 
foon  after  the  fall  of  man  by  his  works  in 
brafs  and  iron,)  to  direct  infpiration  from 
Heaven.  The  ancients,  they  fay,  fenfible 
equally  with  themfelves  of  the  extent  of 
his  fkill  in  metallurgy,  fo  far  exceeding  that 
of  all  his  contemporaries  or  predeceffors, 
conceived  him  to  be  one  of  the  Gods,  and 
paid  him  divine  honours  under  the  name  of 


* Genefis  iv.  22. 
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Vulcan^.  It  muft  be  confefs’d,  that  the  ex- 
tradion  of  iron  and  copper  from  the  ore 

* Nor  was  this  the  only  mode  of  infplration,  by  which 
this  art  was  fuppofed  to  have  been  firft  communicated 
to  mankind.  Many  of  the  alchemical  writers  have  afferted 
that  when  the  Daemons,  the  fallen  Angels,  faw  the  daugh- 
ters of  men,  they  were  enamour’d  of  their  beauty,  and  ob- 
tained the  gratification  of  their  defires,  by  revealing  to 
them  the  dodfrines  and  procefles  of  this  facred  art.  The 
curious  reader  will  find  in  Dr  Shaw’s  Edition  of  Boerhaave’ s 
Chemiftry,  V.  I.  p.  8.  a fatisfadlory  abftradl  from  the 
writings  of  ZoJifnuSy  Clemens  Alexandrinus,  and  Borrichius 
relative  to  this  extraordinary  fubjedf.  Frivolous  and  ab- 
furd  as  this  opinion  may  now  perhaps  juftly  be  thought, 
we  are  obliged  to  it  for  fome  very  beautiful  paflages  in 
t\\Q  Paradije  Lojl  and  Regained -y  particularly  B.  3.  463, 
B.  5.  446,  B.  II.  580,  and  613,  and  Par.  Reg.  B.  2.  175. 
In  fome  of  thefe  paflages  Milton  adopts  the  tradition  of 
an  intercourfe  between  the  fallen  angels  and  the  daughters 
of  men  : in  others  be  confines  himfelf  ftridlly  to  the  more 
plaufible  interpretation  of  that  text  of  fcripture,  which 
has  been  made  the  bafis  of  thefe  ftrange  conjedlures  (fee 
Gen.  6.  2.)  It  is  moft  probable,  that  by  the  appellation  of 
the  Sons  of  God  were  defigned  a feledl  race  of  men,  the 
defcendants  of  Seth,  who  for  a time  preferved  themfelves 
pure  and  uncorrupted  worfhippcrs  of  the  true  God  ; but 
were  at  laft  feduced  to  idolatry  by  the  alluring  beauties  of 
of  the  daughters  of  Cain. 

The  hiftory  of  Vulcan  is  not  lefs  obfcure  and  difficult  of 
explanation,  than  that  of  the  other  heathen  deities.  Bor- 
richiusy  unajple  to  reconcile  the  various  dodfrines  advan- 
ced on  this  point,  is  obliged  to  aflfert,  that  there  were  four 
pi^rfons  of  this  name,  who  v/ere  deified  by  the  ancients. 

I ft  the  Tubal-Cain  of  the  Scriptures.  2dly  Canaan,  the 
youngeft  fon  of  Cham,  whofe  elder  brother  Mizraim  he 
fuppofes  to  have  been  the  Hermes  or  Mercury  of  the 
■Egyptians.  3rdly  a fon  Jupiter  and  Juno.  4thly  a perfon 
of  much  later  date,  by  birth,  if  I recolledl  right,  a Maena- 
lian,  and  afterwards  king  or  lord  of  the  ifles,  from  him 

called. 
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is, even  at  prefentjOne  of  the  moft  difficult  ope- 
rations of  metallurgic  Chemiftry : and  hence 
we  are  reafonably  led  to  form  no  mean  ideas 
of  the  fkill  of  the  artificer,  who  firft  effedfed 


called,  Vulcafian.  He  readily  gives  up  Tubal-Cain,  and 
fuppofes,  that  all  the  attributes  and  qualities,  generally  af-^ 
cribed  by  the  heathen  world  to  Vulcan,  fhould  be  referred 
to  Canaan,  whom  he  attempts  to  prove  the  ^Egyptians  re- 
garded as  the  God  of  Fire.  From  the  inftrudlions  of  him- 
felf  and  his  brother  Mizraim,  he  informs  us,  they  derived  all 
their  knowlege  in Chemiftry  and  N atural  Philofophy,  which 
he  is  willing  to  infinuate  was  fo  extenfive,  that  fubfequent 
difcoveries  have  added  little  to  it.  Hermes  the  fecond, 
whofe  iFgyptian  title,  expreffive  of  his  greatnefs  and  know- 
ledge, the  Greeks  tranflated  Trifmegiftus,  was  pofterior  to 
thefe,  and  derived  his  celebrity  from  the  illuftration  of  the 
works  of  the  firft  Hermes, and  the  wholefome  laws  and  infti- 
tutions,  which  he  enadled.  In  defence  of  the  erudition  of 
the  v^igyptians  Borrichius  is  fo  ftrenuous  an  advocate,  that 
he  will  not  relinquifh  the  fmalleft  point  to  his  opponents. 
His  arguments,  tho’  perhaps  they  may  not  convince,  may 
very  much  amufe,  an  inquifitive  reader.  See  his  work 
De  ortu.  et  progr.  Chem.  p.  50  to  76.  edit.  Hafniae.  1668. 
I cannot  conclude  this  fubjedi  without  obferving,  that 
whatever  foundation  there  may  be  for  any  of  thefe  opi- 
nions concerning  Vulcan;  that  which  contends  for  the 
identity  of  this  Deity  and  Tubal-Cain  has  fcarccly  any 
other  fupport,  than  a flight  refemblance,  in  fome  languages, 
in  the  found  or  termination  of  the  two  names.  The  ftory 
of  Vulcan,  whoever  was  the  perfon  who  acquired  the  ho- 
nour of  an  apotheofis  under  that  title,  or  whether  any  fuch 
perfon  ever  exifted  or  not,  feems  to  have  fome  connection 
with  the  traditions  concerning  the  War  in  Heaven  and  the 
expulfion  and  fall  of  the  Rebel  Angels.  Homer  in  the  firft 
Iliad  reprefents  him,  advifing  Juno  toappeafe  the  anger  of 
Jupiter  by  fubmiflion  and  acquiefence  from  his  own  expe- 
rience of  the  dreadful  etTeCls  of  the  excited  wrath  of  that 
Supeme  Power:  and  he  then  deferibes  his  expulfion  from 

heaven, 
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this  laborious  procefs.  Our  opinion  of  this 
difficulty,*  and  confequently  of  the  great  ex- 
tent of  Tubal- Cain’s  knowledge,  is  farther 
increafed  by  a do(5lrine,  which  ftill  prevails 
in  many  works  on  metals  and  minerals, 
“ miner  alia  tender  e ad  met  alia,  met  alia  ad  per- 
fediionem that  is,  that  all  mineral  fub- 
fiiances  are  in  a progreffive  ftate,  advancing 
from  the  mofl  crude  and  imperfedl  mineral, 
earth  or  fiione  by  the  gradual  operation  of 
nature  to  a metallic  form,  and  ftill  onwards 
thro’  the  lefs  perfect  forms  of  metals  to  the 
condition  of  that,  in  which  all  the  diftin- 
guifhing  qualities  are  united.  Gold  This 


heaven,  \vhen  on  a former  occafion,  either  in  defence  of 
herfelf  or  fome  other  Deity,  he  had  dared  to  oppofe  the 
authority  of  Jupiter,  which  none  ever  refilled  with  im- 
punity. 

MxTf/  iyo)  ima^dLcpniM,  vmj.  auTu  vaiMa'ii 
ristTp/  (p/Aw  67n«g6t  All , (W»  tf l/TS 

NciKeim  'sraTx^,  crvv  <5*  ^ijliv  Scut  a rapa^i^'  ' 

E/Tfp  yap  K Ohv^'TTiog  etpEpoTrwTXf, 

Ihuy  ^utpiKi^oji'  0 ya^  <aroAw  ?s7r. 


And'  below : 


Iliad.  «.  577. 


TjTAaO/,  />ci)77/g  ijxii,  Kcii  avaa-y.'-Q  KnJhij.tv»  vn^. 

Mil  175,  (pikw  cj-Sf  5a7at',  iv  op^tckfAOia-iv  i^afAeu 
QtiVoijLivm'  TOTi  cA’  an  ^uvno'ouau,  cty^vuutvof  'zb’Sj, 
^fcuiTiAHV’  et^ya\(05  yap  OAu^ynof  avripipi^, 

Hti«  yap  ai  y.cu  a^AoT  aKi^iaivcu  uiiaacora,  ^ 

‘aroi'ar  rnayav,  a'TTo  iSwAa  ^icanaioio. 

Id.  586. 

* Traces  of  this  do£lrine  are  to  be  found  in  almoll  all 
the  alchemical  writers,  whofe  works  are  intelligible:  but 
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opinion  was  didlated  by  an  attachment  to 
the  theories  and  purfuits  of  alchemy  j and  is 
perhaps  more  agreeable  to  thefe  than  to 
truth  and  nature.  If  this  alchemical  doc- 
trine were  true,  fpecimens  of  native  metals 
or  even  of  metals  in  the  various  Rages  of 
their  progreffive  Rate  would  not  be  fuch  rare 
occurrences  as  they  are.  I am  induced  to 
believe,  that  the  inverfe  of  the  abovemen- 
tioned  pofition  is  the  truth ; and  that  metals 
were  in  the  earlier  ages  much  more  fre- 

I deem  it  needlefs  to  refer  to  thefe,  when  I can  produce 
the  authority  of  much  later  and  more  perfpicuous  chemifts. 
See  Beccheri  Supplement.  Secund.  in  Phyficam  Subter- 
rerraneam,  Thefm  andam,  de  fubjedto  tranfmutationis  me- 
tallicae.  “ Praecedens  thefis  demonftravit  poffibilitatem  et 
“ neceflitatem  tranfmutationis  metallicas  ; nunc  hac  thefi, 

“ qualiter  ilia  contingat  examinabimus,  atque  ita  de  fub- 
“ je6to  tranfmutationis  metallicae  agemus.  Cum  vero 
“ natura  femper  intendat  perfedtius,  etiam  illam  fuum  or- 
“ dinem  circa  tranfmutationem  metallorum  obfervare  cre- 
“ dibile  eft.  Statuemus  ergo,  naturam  omnia  corpora 
“ mctallica  in  aurum  deducere  velle ; etiam  deduiluram, 

“ fi  non  impediatur.”  &c.  &c. 

See  alfo  Stahlii  Specimen  Beccherian.  Part.  I.  Se6f.  IT. 
Memb,  4.  IheJ.  4.  where  the  dodtrine  is  carried  much 
farther,  and  extended  to  all  fubterraneous  bodies,  the 
thefis  propoffcd  being,  “ Subterranea  tendunt  ad  metal- 
“ leitatem  ; metalla  ad  perfetlionem.”  The  defence  of  • 
this  thefis  begins  thus,  ( by  which  wc  perceive  that  Stahl 
did  not  entertain  a doubt  concerning  the  truth  of  the  pofi- 
tion.) “Eft  haec  authoris  noftri  hinc  inde  indigitata  after- 
“ tio ; cui  ficuti  velut  univerfa  alchymiftarum  antiquitas 
“ pollicem  prcmit.”  &c.  &c.  &c.  Though  he  afterwards 
makes  fome  attempts  to  modify  and  limit  the  dodfrine. 
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quently  found  native,  or  very  rarely  and 
nightly  combined  with  thofe  fubftances, 
with  which  we  now  find  them  mineralized, 
and  which  render  the  extraction  of  them 
from  the  ore  fo  difficult.  When  we  confider 
how  many  folvents  of  metallic  fubftances 
are  every  where  prefented  in  the  bowels  of 
the  earth,  and  refleCt  how  foon  any  of  the 
metals,  except  gold,  filver,  and  platina.  ex- 
pofed  to  the  aCtion  of  fubterraneous  fi?ams 
and  vapours,  are  corroded  and  even  diffol- 
ved,  we  fliall  rather  imagine,  that  we  fee 
nature  aCting  in  an  oppofite  mode  ; and  be 
led  to  fuppofe,  that  metals  were  originally 
formed  in  a ftate  much  nearer  to  that  which 
we  call  perfect,  and  that  their  purity  has 
been  gradually  diminifhing  by  the  aCtion 
of  thofe  fubftances,  which  are  now  the  media 
of  their  mineralization.  If  this  opinion  can 
be  admitted,  the  works  of  Tubal-Cain  may 
be  deemed  lefs  difficult,  than  upon  the  com- 
mon fuppofition  we  have  been  induced  to 
believe  them. 

From  this  infpiration  of  the  firft  artificer 
in  chemical  works,  whofe  name  ftands  upon 
record,  the  art,  if  we  believe  the  fuggef- 
tions  of  partiality  and  enthufiafm,  advanced 
quickly  to  the  utmoft  degree  of  perfection  in 
the  antediluvian  world  ; And  the  valuable 

fecrets. 
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fecrets,  which  its  numerous  profefTors  and 
votaries  had  revealed,  were  preferved  with 
anxious  care  by  the  fons  of  Noah,  when 
every  trace  of  other  fciences  was  obliterated 
in  the  univerfal  calamity  of  the  deluge,  and 
were  particularly  cultivated  and  taught  to 
his  defendants  by  Cham,  whofe  pofterity 
fettled  in  Palaeftine  and  i®gypt.  * From 
him,  it  is  alTerted,  the  name  of  the  art  itfelf 
Chamia  or  Chemia  is  derived.  The  proverbial 
celebrity  of  the  ^Egyptians  in  general  fcience, 
and  in  many  of  the  arts  immediately  con- 
necfted  with  Chemiflry,  in  dying,  gilding, 
in  fome  metallic  works,  and  in  the  em- 
balming of  bodies,  -f-  feems  to  give  a good 

* Hift.  de  la  Philofoph.  Hermet.  par.  VAbbe  Lenglet 
du  Frefnoy  . Vo).  I.  p.  7.  SeiSt.  IV. 

t Allufions  to  the  wifdom  of  the  ^Egyptians,  and  proofs 
of  their  proficiency  in  thefe  arts,  at  leaft  in  the  time  of 
Mofes,  are  very  frequent  in  the  Old  Teftament,  particu- 
larly in  the  following  paflages.  Genef.  41.  v.  42.  Id.  50. 
V.  2,  3,  26.  Exod.  25.  V.  II,  31,  36.  Id.  28.  throughout. 
Id.  12.  V.  35.  Id. 'll.  V. 3,4,5.  Id.  32.  V.4.  Id.  35.  through- 
out : to  which  may  perhaps  be  added  i Kings.  4.  v.  30. 

To  thefe  teftimonies  concerning  the  fkill  of  the  iEgyp- 
tians  we  may  add  that  of  Homer,  tho’  it  muft  be  acknow- 
ledged, that  according  to  every  fyftem  of  chronology  fome 
hundred  years  elapfed  between  the  times  of  the  patriarch 
and  the  poet,  yet  the  pafiage  fhews,  that  many  of  the  or- 
namental arts  connedled  with  Chemiftry  had  been  long 
praftifed  in  iEgypt.  The  pafiage  I allude  to  is  the  ac- 
count of  the  prefents  made  to  Menelaus  and  Helen  by 
the  king  of  Thebes  and  his  wife,  confifting  of  elegantly 
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foundation  for  fuch  an  opinion.  An  argu- 
ment fuppofed  irrefragable  in  confirmation 
of  thefe  conjedlures  is  adduced  from  the 
fcriptural  account  of  the  deflrudtion  of  the 
golden  calf  by  Mofes,  who  is  exprefily  faid,  ^ 
to  have  been  learned  in  all  the  wifdom  of  the 
■Egyptians.  Much  time  and  much  learning 
have  been  expended  very  fruitlcfily  on  the 
illuftration  of  this  piece  of  facred  hiftory. 
It  has  been  generally  produced  as  a demon- 
flration  of  the  flourishing  Slate  of  Che- 
miftry  in  iTgypt,  as  it  is  thought  to  prove, 
that  they  were  not  unacquainted  with  the 
method  of  dilfolving  gold.  But  it  has  been 
juftly  remarked,  by  a very  elegant  and  inge- 
nious Writer,  § that  the  expreflions  of  Scrip- 
ture, in  either  of  the  pafiages,  where  thi? 
fact  is  recorded,  -f*  do  not  authorize  us  to 

wrought  veflels  of  gold  3nd  filver.  Qdyf.  125  et  feq, 
Perhaps  in  many  of  thefe  paflages,  tl^e  terms  properly  un- 
derftood  will  not  be  thought  to  imply  fuch  an  extenfive 
and  univerfal  knowledge  of  Chemiftry  in  ^gypt,  as  the 
advocates  for  this  opinion  are  willing  to  fuppoie.  Conjec- 
tures might  be  advanced  on  this  fubjccf,  but  I think  it 
better  to  let  thefe  defcriptions  have  their  full  force.  Yet  it 
may  be  obferved,  that  in  all  thefe  parages  or  the  books 
from  which  they  are  taken,  we  find  very  rarely  any  mention 
made  of  iron  or  brafs;  from  whence  it  fhould  appear  that 
the  operations  on  thefe  metals  were  not  brought  to  any 
great  perfedtion.  The  accounts  too  of  their  dying  and 
colouring  are  extremely  general. 

* 7.  V.  22. 

§ Watfon’s  Chemical  Eflays.  Vol.  I.  p.  10. 

•j-  £xo£^.  32.  V,  20.  Deuterov.  9.  v.  21. 
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fay,  that  Mofes  made  an  adtual  folutlon  of 
the  gold.  We  are  fimply  told,  “ that  he 
“ took  the  calf,  which  they  had  made,  and 
burnt  it  in  the  fire,  and  ground  it  to  pow- 
“ der,  and  Jirawed  it  upon  tht  ‘water,  and 
‘‘  made  the  children  of  Ifrael  to  drink  of  it.” 
And  fecondly,  fuppofing  the  folution  to  have 
been  as  perfe£l,  as  could  have  been  effedled 
by  the  procefs  of  Dr.  ^tahl,  which  fome 
have  called  in  to  their  aid,  is  it  in  any  de- 
gree a proof  of  the  general  proficiency  of 
the  ^Egyptians  in  Chemiftry,  that  One  Man, 
diftinguifhed  by  the  peculiar  favour  of  Hea- 
ven, and  led  by  the  vifible  hand  of  the 
Deity ; One,  who  had  not  long  before,  to 
difcountenance  and  counteradl  the  rebellious 
difpofition  of  his  tribes  (by  giving  evidence 
of  the  fupernatural  powers,  with  which  the 
Almighty  had  endued  him ) divided  the 
fea  for  their  paffage,  and  called  forth  water 
from  the  rock  to  relieve  their  third  ; that 
this  One  Man  fliould  effedl  a phaenomenon,  to 
them  perhaps  equally  new  and  extraordinary, 
the  folution  of  gold  ? Is  not  the  very  men- 
tion of  it  rather  a proof,  that  it  was  effedled 
by  no  procefs  generally  known,  by  no  com- 
mon power  or  knowledge  ? 

We  may  kave  therefore  to  the  Egyptians, 
?ind  their  neighbours  the  Tyrians  and  Phae- 
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nlclans,  the  credit  of  the  arts  for  which 
they  are  fo  celebrated  : we  may  even  permit 
the  vanity  of  antiquarians  in  fcience  to  expa^ 
tiate  on  the  inventions  of  the  fabulous  ages, 
the  difcoveries  of  Hermes,  and  the  wonderful 
Arcana  revealed  only  to  thofe  who  were  ini- 
tiated in  the  ^/gyptian  mylleries ; but  with 
all  reafonable  indulgence  to  their  credulity, 
we  cannot  allow  thefe  ideal  fancies  to  ufurp 
the  place  of  truth.  It  will  appear  mod;  pro- 
bable, if  we  attend  with  due  difcrimination 
to  the  few  authentic  evidences  which  can 
be  colled:ed  from  ancient  hiftory,  that  Che- 
miftry  ( tho’  many  of  the  arts  dependant 
upon  it  were  not  unknown  to  the  antedilu- 
vian world,  to  the  ./Egyptians  and  Tyrians 
fince  that  period,  and  ftill  more  lately  to 
the  Greeks  and  Romans ) was  little  more 
than  a colledlion  of  fome  few  procelTes,  ne- 
ceflary  to  life  or  fubfervient  to  luxury;  but 
was  never  coniidered  in  one  comprehenfive 
view,  or  cultivated  as  a fcience,  previoufly  to 
thofe  ages,  which  we  deem  modern.  The 
ancients  probably  knew  not  even  the  name 
of  Chemiftry,  tho’  fo  much  has  been  writ- 
ten concerning  the  word  which  feems 

rather  to  have  been  derived  from  the  name 
of  a diftridt,  or  perhaps  of  the  whole  of 
•^gypt  applied  originally  from  fome  peculiar 

appear- 
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appearances  of  its  foil,  and  borrow’d  after- 
wards at  a very  diftant  period  of  time  to 
diftinguifli  an  art,  which  was  conceived  to 
have  had  its  rife  and  principal  cultivation 
in  that  country.  Plutarch  calls  JEgypt, 
* but  without  any  reference  to  the 
arts  for  which  it  was  celebrated.  It  may  be 
added  that  we  find  no  clear  allufions  to  it  in 
the  claffical  authors,  tho’  its  do6t:rines  and 
difcoveries  would  have  afforded  ample  fcope 
for  the  exercife  of  the  faculties  of  the  ima- 
gination, and  the  powers  of  defcription. 
From  all  that  has  been  advanced  concerning 
the  rife  and  progrefs  of  Chemiftry,  perhaps 
it  may  be  thought  not  unreafonable  to  be- 
lieve, that  the  art  owes  its  origin  to  the  ne- 
ceflities  of  mankind  in  the  earlieft  ages. 
Some  painful  or  pleafing  imprefiion,  excited 
by  furrounding  objects,  called  the  attention 
of  men  to  the  examination  of  the  properties 
of  particular  bodies,  which  chance  had  pre- 
fented  : and  the  fenfe  of  fome  craving  want 
fuggefled  the  means  of  applying  thofe  pro- 
perties to  ufe.  It  was  very  long  however 
before  the  flock  of  chemical  facTs.  thus 
(lowly  accumulating,  afforded  materials  for 

’*  Et<  rnv  AiywTTjoY  tv  Totf  [/Lethim  fxihct'yycHav  urn.?  aatn^  ra 
IJ.iKay  TB  Q(phAKy.v  Xn/a/oti'  yg.K’Atn. 

Plutarch.  If.  & Ofir.  Squire  5 Edit.  Sedl.  33. 
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that  comparifon  of  fadts  and  their  relations, 
which  we  call  Science.  The  principles  of 
many  branches  of  the  art,  and  therefore 
thofe  branches  themfelves,  are  neceifarily  co- 
exiftent  with  mankind  j but  the  fcience  of 
Chemiftry  was  entirely  unknown  to  the  an- 
cient world. 

In  purfuing  this  hiftory,  I do  not  think 
it  necelTary  to  detain  you  with  an  account 
of  what  has  been  related  of  the  proficiency  of 
Pythagoras  and  Democritus  * in  this  art,  par- 
ticularly in  the  imitation  of  gems,  with  which 
the  latter  has  been  faid  to  have  been  intimately 
acquainted.  It  is  not  improbable,  that  by  acci- 
dent he  had  difcovered  a procefs,  by  which  a 
glafiy  compofition  might  be  formed,  and  had 
learned,  equally  by  accident,  a mode  of  ting- 
ing it  of  various  colours.  Even  this  degree  of 
knowledge,  if  fupported  by  proper  afiilfances 

* The  Jl?he  Lenglet  du  Frefnoy,  in  his  ift  Vol.  of  the 
Hift.  de  la  Philof.  Hermetique,  cites  the  following  tefti- 
monies  of  the  chemical  knowledge  of  Democritus,  “ Ita- 
que,  inquit,  omnium  herbarum  fuccos  Democritus  ex- 
preflit,  et  ne  lapidum  virgultarumque  vis  laterct,  aetatem 
inter  experimenta  confumpfit. 

Petron.  Arbiter  in  Satyrico. 

Hie  etiam  dodliffimus  fuit  Democritus:  primus  enim  li- 
quandi  lapides,  fingendi  fmaragdos,  et  quemlibet  infun- 
dendi  colorem,  rationes  invenerit.  Ebur  emollire  noverat, 
aliaque  innumera.  Seneca  Lib.  14.  Epift.  91. 

Du  Frejhoy  Hift.  Vol.  I.  p.  29. 
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of  myftery,  which  are  rarely  deficient  in  the 
philolbphical  experiments  of  rude  and  unin- 
formed periods,  would  have  attraded  no 
fmall  admiration,  when  the  art  was  in  its 
infant  Hate.  It  is  not  eafy  to  rely  with  much 
confidence  on  any  accounts,  which  the  an- 
cients have  given  of  his  farther  progrefs. 
The  language  of  admiration  is  not  always 
the  language  of  truth,  becaufe  admiration 
is  often  the  offspring  of  ignorance. 

The  hiftory  of  Chemiftry  affords  but  little 
inftrudion  or  amufement,  ’till  w'e  come  to 
the  asra  of  Alchemy. 

This  is  an  Arabian  title  given  to  a mofl 
extraordinary  fcience,  by  which  it  was  fup- 
pofed  that  a few  perfons,  who  from  their 
wonderful  acquifitions  were  called,  AdeptSt 
could  tranfmute  all  metals  into  gold,  could 
prepare  an  univerfal  folvent,  and  compound 
a medicipe,  capable  not  only  of  reftoring 
health,  but  even  of  perpetuating  life. 

The  principal  objed  of  this  Mania  for 
many  ages  was  the  art  of  making  gold.  For 
a great  length  of  time,  it  employed  only  the 
fpeculation  of  a few  curious  perfons,  fo  bu- 
ried in  retirement  and  loft  in  obfeurity,  that 
there  is  almoft  reafon  doubt,  whether  the 
perfons,  whofe  names  are  delivered  down  to 
us,  ever  cxifted.  Some  authors  affert,  that 

E . fo 
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fo  early  as  the  third  century  of  the  Chriftian 
sera,  the  emperor  Dioclehan  iJGTued  an  edidt 
for  burning  all  the  books  of  the  ^Egyptians 
on  this  art,  on  account  of  fome  confpiracies 
formed  againft  the  Roman  date.  Tho’  this 
edidt  is  omitted  by  mod  of  the  writers,  who 
have  given  us  the  hidory  of  that  period,  yet 
it  is  introduced  into  a late  very  celebrated 
work,  principally  on  the  authority  of  Suidas.* 
It  is  introduced  however  with  caution  and 
doubt,  and  with  thefe  jud  obfervations,  that 
probably  thefe  ancient  books  fo  liberally  af- 
cribed  to  Pythagoras,  Solomon,  and  Hermes, 
were  the  pious  frauds  of  more  recent  Adepts^ 
that  there  is  no  mention  of  the  tranfmuta- 
tion  of  metals  in  Pliny’s  voluminous  regider 
of  the  difcoveries,  the  arts,  and  the  errors 
of  mankind  i and  that  if  Dioclefian  had 
been  convinced  of  the  reality  of  this  valuable 
art,  far  from  extinguidiing  the  memory,  he 
would  have  converted  the  operation  of  it 
to  the  benefit  of  the  public  revenue,  f Mr. 
Gibbon  calls  this  celebrated  edidt,  and  the 
perfecution  of  Dioclefian,  the  fird  authentic 
event  in  the  hidory  of  Alchemy.  “ The 

conqued  of  iEgypt  by  the  Arabs,”  he  adds, 

* Suidas  in  Voce 

t Gibbon's  Hiftory  of  the  decline  and  fall  of  the  Roman 
empire.  Vol.I.  Ch.  13. 
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“ difFufed  that  vain  fcience  over  the  globe. 
“ Congenial  to  the  avarice  of  the  human 
“ heart,  it  was  ftudied  in  China,  as  in  Eu- 
rope,  with  equal  eagernefs  and  with  equal 
‘‘  fuccels.  The  darknefs  of  the  middle  ages 
“ enfured  a favourable  reception  to  every 
**  tale  of  wonder,  and  the  revival  of  learning 
“gave- new  vigour  to  hope,  and  fuggefted 
“ more  fpecious  "arts  of  deception.”  Not- 
withftanding  an  authority  fo  refpedlable,  I 
am  inclined  to  doubt,  whether  the  dodirines 
of  Alchemy  prevailed,  that  is,  were  fo  openly 
advanced  as  this  paffage  would  imply,  at 
that  period.  I cannot  abfolutely  prove,  that 
Dioclelian  really  did  not  iiTue  fuch  an  edid", 
or  that  the  ^Egyptians  did  not  boaft,  that  they 
were  pofleffed  of  this  wonderful  degree  of 
chemical  knowledge;  but  it  may  be  juftly 
thought  extraordinary,  that  a circumftance  fo 
important  is  not  noticed  by  all  the  hiflorians 
of  that  and  the  immediately  fucceeding  ages. 
There  are  fome  reafons  too,  to  fufped  that 
this  famous  palfage  of  Suidas  has  been  in- 
terpolated by  fome  later  commentator  or  edi- 
tor of  that  author,  or  that  Suidas  himfelf 
(for  he  wrote,  whatever  fyftem  of  chrono- 
logy we  chufe  to  follow  concerning  him,  at 
a time  when  the  alchemical  opinions  flou- 
rilhed  in  full  vigour)  adopted  it,  without 

E 2 fufiicient 
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fufficient  proof  of  its  truth,  from  fome  of 
the  alchemical  writers,  who  had  invented 
it  to  increafe  the  dignity,  by  eftabliihing  the 
antiquity  of  their  art.  And  we  have  the 
more  reafon  to  believe,  that  either  one  or  the 
other  of  thefe  fuppofitions  is  juft,  as  Suidas 
or  his  interpolator  goes  much  higher  in  ano- 
ther place,  and  afterts  in  exprefs  terms, 
“ that  the  golden  fleece,  which  Jafon  and 
the  Argonauts  carried  over  the  Pontic  fea 
“ to  Colchis,  was  only  a book  written  on 
“ fkins,  which  taught  the  manner  of  mak~ 
“ ing  gold  by  the  chemical  art.”  * I only 
produce  this  paflage  as  a proof  of  the  credu- 
lity, or  at  leaft  facility,  with  which  Suidas 
introduced  any  alchemical  aflTertion  into  his 
colledlion  ; for  this  opinion,  whatever  may 
be  thought  of  the  former,  is  fo  abfurd  in 
itfelf,  and  fo  deftitute  of  any  fupport  from 
ancient  hiftory,  from  the  works  of  the  Grae- 
cian  poets  and  philofophers,  and  fo  totally 
difcountenanc’d  by  every  fyftem  of  mytho- 
logy, that  it  can  require  no  further  com- 
ment. It  is  obvious  however  to  remark, 
that  thefe  two  paifages  of  Suidas  ftand  upon 
the  fame  foundation  : either  they  are  both 
interpolations,  or  they  were  taken  without 


* Suidas^  in  Voce 
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fufficient  examination  of  true  hillory  from 
the  writings  of  the  alchemifls. 

We  are  only  certain,  that  in  the  dark 
ages,  which  accompanied  and  fucceeded  the 
decline  of  the  Roman  empire,  the  opinion  of 
the  pofhbility  of  a tranfrnutation  of  metals 
into  gold  began  fecretly  to  difleminate  it- 
felf.  By  the  conquefts  of  the  Saracens, 
amongft  whom  or  in  their  fubjedted  pro- 
vinces of  iEgypt  they  feem  firft  to  have 
fprung,  they  were  ftill  more  generally,  tho’ 
flowly,  propagated  throughout  Europe  : and 
in  a later  period,  when  a more  frequent  in- 
tercourfe  between  the  weftern  and  eaftern 
nations  took  place  in  the  Crufades,  the  Ara- 
bian enthufiafm  found  a Rage  for  the  mod: 
ample  difplay  of  its  influence  in  the  minds 
of  thofe  vifionaries,  who,  from  the  rude  ma- 
terials formerly  imported  by  the  Saracen  con- 
quefts  and  the  eflabliflbment  of  their  fchools 
in  Spain,  &c.  had  fpeculated  much  on  thefe 
dark  fubjedls.  It  was  now  the  asra  of  romance 
and  enthufiafm.  This  extravagant  principle 
diflfufed  itfelf  thro’  all  orders  of  men  : it 
appeared  with  equal  prevalence  in  the  courts 
of  princes,  in  th^  camps  of  warriors,  in 
public  and  domeflic  life,  in  every  occupation 
and  profefflon,  in  the  lowed:  drudgeries  of 
trade,  and  the  fublimed  duties  of  Reli- 
gion. 


OF  THE  STUDY 


gion.  * It  is  not  therefore  to  be  thought 
wonderful,  that  it  incorporated  itfelf  fo  in- 
timately with  the  fpeculations  of  the  alche- 
mifts,  to  which  it  was  fo  naturally  allied. 
They  immediately  conceived  themfelves  to 
be  philofophers  of  a fuperior  order.  They 


* There  are  many  proofs  of  this  pofition  In  Mr.  WartonU 
Hift.  of  Englifli  Poetry,  particnJarly  in  his  diflertations. 
The  following  paflage  is  much  to  our  purpofe,  and  may 
be  applied  to  philofophical  ftudies,  with  no  lefs  propriety 
than  to  poetical  compofition.  “ It  is  an  eftablifh’d 
“ rnaxim  of  modern  criticifm,  that  the  ficStions  of  Ara- 
“ bian  imagination  were,  communicated  to  the  weftern 
“ world  by  means  of  the  crufades.  Undoubtedly  thofe 
“ expeditions  greatly  contributed  to  propagate  this  mode 
“ of  fabling  in  Europe.  But  it  is  evident,  although  a 
“ circumftance  which  certainly  makes  no  material  dif- 
“ ference  as  to  the  principles  here  eftablifhed,  that  thefe 
“ fancies  were  introduced  at  a much  earlier  period.  The 
“ Saracens  or  Arabians  having  been  for  fometime  feated 
“ on  the  northern  coafts  of  Africa,  enter’d  Spain  about 
“ the  beginning  of  the  eighth  century.  Of  this  country 
“ they  foon  effedled  a complete  conquefl:  : and  impofing 
“ their  religion,  language,  and  cuftoms  upon  the  inha- 
“ bitants,  eredled  a royal  feat  in  the  capital  city  of  Cor- 
“ doua.  That  by  means  of  this  eftablifhment  they  firft 
“ revived  the  fciences  of  Greece  in  Europe,  will  be  pro- 
“ ved  at  large  in  a another  place  : and  it  is  obvious  to 
“ conclude,  that  at  the  fame  time  they  difleminated  thofe 
“extravagant  inventions,  which  were  fo  peculiar  to  their 
“ romantic  and  creative  genius.”  ******** 
“ The  ideal  tales  of  thefe  eaftern  invaders,  recommended 
“ by  a brillancy  of  defeription,  ^ variety  of  imagery,  and 
“ an  exuberance  of  invention,  hitherto  unknown  and  un- 
“ familiar  to  the  cold  and  barren  conceptions  of  a w'eftern 
“ climate,  were  eagerly  caught  up  and  univerfalJy  dif- 
fufed.” 
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arrogated  to  themfelves  a title  of  diftindllon, 
and  prefixing  the  arabic  particle,  expreflive 
of  preeminence,  to  the  name  of  their  fa- 
vourite purfuit,  they  called  their  art,  A/- 
Chemiat  themfelves  Al-Chemtji(s.  They  fan- 
cied ftrange  analogies  between  the  mofi;  re- 
mote parts  of  the  univerfe,  as  if  all  nature 
was  fubjedt  to  alchemical  laws.  Hence  they 
difcovered  in  the  properties  of  metals,  a fan- 
cied refemblance  to  the  influence  of  an  equally 
imaginary  emanation  from  the  Sun  and  the 
Planets.  On  this  prefumption  they  afiumed 
the  ancient  aftronomical  charaders,  as  the 
marks  of  metallic  fubflances ; and  applied  to 
gold  the  hieroglyphic  of  the  Sun,  to  filver 
that  of  the  Moon,  that  of  Jupiter  to  tin, 
of  Mars  to  iron,  of  Saturn  to  lead,  of  Venus 
to  copper,  and  of  Mercury  to  quickfilver.  * 
That  they  might  infinuate,  that  the  know- 
ledge of  their  myfteries  was  permitted  only 
to  a few,  and  not  attainable  by  the  vulgar, 
they  affeded  to  call  thofe  to  whom  thefe 
valuable  fecrets  were  compleatly  revealed, 
Adepti.  Van  Helmont  fays,  Adepti,  quorum 
etiam  redior  Spiritus  Dei  efi  a fentence, 

* As  this  pofitlon  concerning  the  ufe  of  characters  in 
Chemiftry  differs  from  that  which  is  ufually  advanced,  I 
have  taken  fome  pains  in  the  fecond  TraCt  to  fhevV  the 
principles  upon  which  I have  adopted  it. 
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which  may  be  thought  fufficiently  to  ex- 
prefs  a peculiar  difcrimination  of  this  clafs 
of  men  from  all  others,  at  leaft  in  their  own 
vain  imaginations,  if  it  be  allowed  that  he 
there  particularly  alluded  to  his  own  fedl ; 
but  it  is  not  eafy  to  difcover  his  true 
meaning  through  the  obfcurity  of  his  lan- 
guage. * Indeed  the  works  of  all  thefe  au- 
thors are  diflinguifhed  by  a peculiar  myfte- 
rious  jargon,  which  conveys  little  inftrudtion 
or  amufement.  It  is  fomewhat  remarkable, 
that  their  art,  their  writings,  and  even  their 
names  are  veiled  with  an  almoft  impene- 
trable cloud  of  darknefs.  As  they  affumed 
very  often,  for  the  fake  of  greater  mydery, 
fictitious  appellations,  we  are  but  imper- 
fectly acquainted  with  the  true  names  of  mofi: 
of  them,  the  time  when  they  lived,  and  whe- 
ther the  works  generally  attributed  to  them 
be  genuine  or  fpurious.  Thofe  who  are  cu- 
rious to  invefiigate  thefe  fabulous  ages  of 
fcience  will  receive  much  information,  if  it 
may  be  fo  called,  from  the  works  of  Borri- 
chius,  (particularly  his  traCl  de  Ortu  et  Pro- 
greflu  Chemis,)  from  the  entertaining  hif- 
tory  of  the  Hermetic  Philofophy  by  the 
Abbe  Lenglet  du  Frefnoy^,  and  the  preface 


* Fan  Hebnonty  de  magn.  vuln.  curatione,  §.  129. 

• It  Ihould  be  obferved,  that  in  this  work,  the  learned 
Abbe  feems  to  have  confounded  together  thofe  who  cul- 
tivated 
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to  Dr  Shaw’s  edition  of  Boerhaave’s  Che- 
miftry. 

After  all  that  has  been  faid  on  this  fub- 
jeft,  it  would  be  injuftice  not  to  acknowledge, 
that  it  appears  conhftent  with  the  regular 
operations  of  the  human  mind,  that  men, 
converfant  in  metallurgic  proceffes,  and  ac- 
cu/lomed  to  fee  metallic  fubftances  aifume  a 
thoufand  various  forms,  fhould  endeavour  to 
extend  thofe  converfions,  and  hope  to  difco- 
ver  a mode  of  procuring  from  the  mod:  un- 
promiling  the  mod;  beautiful  and  the  mod; 
precious  of  all  thefe  metals.  The  wonders, 
which  they  every  day  faw  arife  from  their 
art,  made  them  conceive  hopes  of  adding 
this  new  prodigy  to  thofe,  which  they  had 
already  feen  effedted.  They  were  not  ena- 
bled by  former  experiments  tojudge  concern-  ' 
ing  the  podibility  of  their  undertaking ; and 
even  now  the  quediion  is  in  the  minds  of  fome 
Chemidis  not  abfolutely  decided^.  To  con-  ' 
demn  the  firdi,  trials  would  be  therefore  un-  * 
jud,  and  as  we  are  happily  relieved  by  a more 
enlightened  philofophy  from  the  abfurd  fic-  ' 
tions,  which  obfcured  and  difgraced  their  ex- 
periments, it  would  be  ungenerous  not  to 


tivated  genuine  Chemiftry,  and  many  who  were  only 
inquirers  into  the  hiftory  of  nature,  with  thofe  who  ad- 
vanced pretenfions  to  the  knowledge  of  the  grand  Arcanum. 
• Prel’ace  to  the  Chemical  Di<flionary.  4to  Edit.  p.  v. 

F con- 
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confefs  the  obligations,  which  this  fcience 
owes  to  their  unremitting  perfeverance.  Their 
example  led  men  by  degrees  to  that  im- 
portant change  in  the  hiftory  of  Natural 
Philofophy,  when  hypothefis  and  fidlion 
gave  way  to  experiment  and  obfervation. 
'The  extraordinary  difcoveries  which  they 
made,  and  the  innumerable  proceffes,  which 
they  themfelves  inftituted  or  fuggefted  to 
future  operators  in  a more  enlightened  pe- 
riod, have  contributed  by  various  accidents 
to  the  perfedt  difclofure  of  many  admirable 
fecrets.  In  confirmation  of  this  I need  only 
mention  their  proficiency  in  Pyrotechny,  or 
the  invention  of  explofive  and  inflammable 
compofitions,  the  preludes  to  the  difcovery 
and  application  of  gunpowder.  Of  thefe  we 
have  a celebrated  inftance  in  the  Feu  Gre- 
gois  or  Grecian  Fire,  fo  much  fpoken  of  by 
the  Poets  and  Hiftorians  of  the  immediate- 
ly fucceeding  ages,  and  particularly  men- 
tioned in  the  hiftory  of  the  Princefs  Anna 
Comnena,  who  lived  in  the  beginning  of  the 
I rth  Century  It  is  defcribed  as  a fort  of 

■*  AJexiad.  Lib.  ii.  p.  336.  and  Lib.  13.  p.  383.  Edit. 
Hoefchel.  fol,  Paris  1651.  This  work  is  the  hiftory  of 
the  Emperor  Alexius,  the  father  of  the  fair  hiftorian,  and 
has  been  defervedly  celebrated,  as  well  for  its  own  internal 
merits  and  graces  of  compofition,  as  for  the  piety  and 
filial  affcdlion  with  which  it  isdidlated.  A work,  which  has 

been 
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wild-fire,  not  eafily  extinguifhable  by  water, 
and  therefore  much  ufed  in  naval  engage- 
ments, being  thrown  by  the  hand  or  by  in- 


been  fo  highly  complimented  by  the  pen  of  Mr  Hayiey, 
requires  no  additional  commendations  from  me  : but  I hope 
I fhall  be  pardon’d,  even  by  thofe  who  are  moft  prejudiced 
againft  the  impertinence  of  digreflicin,  and  the  parade  of 
quotation  in  writings  of  this  kind,  for  tranfcribing  the 
following  paflage. 

But  while  monaftic  night  with  gathering  fhades 
The  ruin’d  realm  of  hiftory  invades ; 

While  pent  in  Conftantine’s  ill  fated  walls. 

The  mangled  form  of  Roman  grandeur  falls  ; 

And,  like  a gladiator  on  the  fand. 

Props  his  faint  body  with  a dying  hand  ; 

While  favage  Turks  or  the  fierce  fons  of  Thor, 

Wage  on  the  arts  a wild  Titanian  war ; 

While  manly  knowledge  hides  his  radiant  head. 

As  Jove  in  terror  from  the  Titans  fled  ; 

See  ! in  the  lovely  charms  of  female  youth, 

A fecond  Pallas  guards  the  throne  of  Truth  ! 

And  with  Comnena’s  royal  name  impreft. 

The  zone  of  Beauty  binds  her  attic  veil  ! 

Fair  ftar  of  Wifdom  ! whofe  unrival’d  light 
Breaks  through  the  ftormy  cloud  of  thickeft  night  ; 
Tho’  in  the  purple  of  proud  mifery  nurft. 

From  thofe  oppreffive  bands  thy  fpirit  burft  ; 

Pleas’d,  in  thy  public  labours,  to  forget 
The  keen  domeftic  pangs  of  fond  regret ! 

Pleafed  to  preferve,  from  time’s  deftrudfive  rage, 

A father’s  virtues  in  thy  faithful  page  ! 

Too  pure  of  foul  to  violate,  or  hide 
The  Hiftorian’s  duty  in  the  Daughter’s  pride  ? 

Tho  bafe  oblivion  long  with  envious  hand 
Hid  the  fair  volume  which  thy  virtue  plan’d. 

It  fhines,  redeemed  from  ruin’s  darkeft  hour, 

A wondrous  monument  of  female  power; 

While  confcious  Hift’ry  careful  of  thy  fame. 

Ranks  in  her  Attic  band  thy  filial  name, 

F 2 
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ftruments  from  one  fhip  to  another  in  veflels, 
which  broke  by  the  collifion,  and  dicharged 

And  fees,  on  glory’s  ftage,  thy  graceful  mien 

Clofe  the  long  triumph  of  her  ancient  fcene. 

Hayley’s  Eflay  on  Hift.  Epift.  i.  ad  fin. 

Mr  Hayley  has  lubjoined  in  his  notes  a more  particular 
account  of  this  extraordinary  Princefs,  and  a tranflation  of 
the  preface  to  her  Alexiad.  This  Hiftory  is  printed  in 
the  voluminous  colledfion  of  the  Byzantine  hiftorians  •• 
but  as  few  perfons,  who  may  condefeend  to  perufe  thefe 
trails,  may  have  opportunity,  and  fewer  ftill  inclination, 
to  ranfack  thofe  immenfe  volumes  for  information  concern- 
ing the  Grascian  Fire,  it  may  not  be  ufelefs  to  extend  this 
note  by  adding  a pallage  from  Mr  Warton's  Hiflory  of 
E'nalifh  Poetry,  introduced  by  fome  lines  of  the  old  Poem 
of  Richard  Cueur  de  Lyon,  wherein  mention  is  made  of  the 
Fyre  Grekys.  This  Fire  Grekys  or  Graecian  fire”  fays  » 
the  very  ingenious  Hiftorian  “ feems  to  be  a compofition 
belonging  to  the  Arabian  Chemiftry.  It  is  frequently 
“ mentioned  by  the  Byzantine  Hiftorians,  and  was  very 
“ much  ufed  in  the  wars  of  the  middle  ages  both  by  fea 
“ and  land.  It  v/as  a fort  of  wild-fire,  faid  to  be  inextin- 
guifhable  by  water,  and  chiefly  ufed  in  bu  rning  fhips, 
againft  which  it  was  thrown  in  pots  or  phials  by  the 
“ hand.  In  land  engagements  it  feems  to  have  been  dif- 
“ charged  by  machines  conftrudted  on  purpofe.  The  ori- 
“ ental  Greeks  pretended,  that  this  artificial  fire  was 
“ invented  by  Callinicus,  an  archite£l  of  Heliopolis,  under 
“ Conftantine  ; and  that  Conftantine  prohibited  them  from 
‘‘  communicating  the  manner  of  making  it  to  any  foreign 
“ people.  It  was  however  in  common  ufe  among  the  na- 
“ tions  confederated  with  the  Byzantines;  and  Anna 
Comnena  h^s  given  an  account  of  its  Ingredients  (fee 
“ du  Cange  not.  ad  Joinvil.  p.  71.  and  Gl.  Lat.  V.  Ignis 
“ Graecus)  which  were  Bitumen,  Sulphur  and  Naphtha, 

It  is  called  FcK  Gregois  in  the  French  chronicles  and 
romances.  O r minftrel,  I believe,  is  Angular  in  faying, 

“ that  Richard  fcatter’d  this  fire  on  Saladin’s  fhips  : many 
monkifh  hiftorians  of  the  Holy  War,  in  deferibing  the 
fiegeof  Acon^relate,thatit  vyas  employed  on  thatoccafion 

and 
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their  inflammable  matter.  Comnena  informs 
us,  that  it  was  compofed  of  Sulphur,  and  Bitu- 

“ and  many  others, by  the  Saracens  againft  the  Chriftians. 
“ (fee  more  particularly  Chron.  Rob.  Brun.  p.  170  and 
“ Benediit.  Abb.  p,  652.  and  Joinvill.  Hift.  L.  p.  -^g. 
“ 46.  52.  53.  62.  70.)  Procopius  in  his  hiftory  of  the 
“ Goths,  calls  it  Medea's  Oil,  as  if  it  had  been  a prepara- 
tion  ufed  in  the  forceiies  of  that  enchantrefs  (Proc, 
“ iv.  II.”  Warton's  Hift.  of  Eng.  Poetry  Vcl.  I.  p.  157. 

The  numerous  references  of  Mr  Warton  concerning 
the  Grecian  fire  would  prevent  any  addition  of  mine, 
did  I not  think  it  neceffary  to  correft  his  citation 
from  Procopius,  and  to  fubjoin  one  or  two  obferva- 
tions  from  other  Authors.  According  to  his  reprefentation, 
it  may  be  thought,  that  Procopius  calls  the  Graecian 
fire  Medea's  Oil,  but  he  only  fays,  that  the  Greeks  gave 
that  name  to  the  Median  Naptha.  The  pafl'age  is  as  follows. 
Si  Saov  T?  Asr^aArov  iiX7rK»T(f.[xivoi  -ngj. 

M»^o/  (xiv  Hcup^av  x^Kojcrtv,  E?A},7'ts-  S^  fAsc/oj', 

n T()jiirci  C<pa.'\dvTii,  'c'sri  roi  ^hiyjsLvd;  rav  ijSoOAoy* 

Ohiyu  ilX'TTIU.'Tr^t^VeU  THeia-dS  iSi»TiV. 

Procop.  de  Bell.  Goth.  L.  IV  p.  594.  Ed,  Hoefchel, 
Paris  fol.  1651. 

In  the  Tranllation  of  the  pafl'age  from  Procopius  in  this 
edition,  the  word  (pufunKay  is  render’d  by  venenum,  which 
is  evidently  improper,  becaufp  Naphtha  is  delcribed  by 
many  of  the  moft  refpedlable  Graecian  authors  as  pollefling 
highly  medicinal  qualities,  (fee  particularly  Diojeoridis 
Ch  .^b),Veiu:num  is  fometjmes  ufed  in  fpeakingof  the  fub- 
fiances  employed  m the  embalming  of  bodies,  but  other- 
wife  always  in  the  bad  fenfe,  as  a poifon.  (pa.Du.-ty.Qv  is  at 
lead:  as  often,  if  not  more  frequently,  ufed  in  the  good 
fenfe,  than  in  the  bad.  Of  this  innumraerable  infian  es 
might  be  given  (fee  the  word  in  Conjlantinus’  or  Scapula's 
Lexicon  ; the  latter  expresfly  fays  of  it,  Pro  medicamento 
falutari  Graeci  dictum  volunt,  qu.  (pt^w  ay^i  ferens  mede- 
lam,  pro  exitiali  qu.  (ptom  ferens  triftitiam).  Saidas 
likewile  remarked,  that  the  Greeks  called  Naptha  J he  Oil  of" 
Medea  i but  his  annotator  Kujierus  fuppoles  his  obferfvation 

to 
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men,  to  which  Procopius  adds  Naptha,  but 
probably  this  part  of  the  account  is  not 
ej^adl. 

To  return  to  the  more  ancient  Alchemifts. 
Even  in  this  crowd  of  writers  there  are  fome, 
w’ho  have  exprelTed  themfelves  with  lefs 
obfeurity  than  others,  and  in  this  number 
the  Univerfity  of  Oxford  has  the  honour  of 
ranking  one  of  her  fons,  one  of  the  firft 
Fellows  of  Merton  College,  Roger  Bacon*, 

to  have  been  derived  fblely  from  the  above  cited  paflage  of 
Procopius,  (feeKufteri  Suidas  Vol.  II.  602.)  It  is  poffi- 
ble  after  all,  that  this  bitumen  obtained  this  title  by  a very 
eafy  miftake.  As  the  name  of  the  country  from  which  it 
was  imported,  Media^  bears  a great  refemblance  to  that 
of  the  celebrated  Enchantrefs,  Medea',  it  is  very  reafona- 
ble  to  imagine,  that  the  vulgar,  entertaining  a high  opinion 
of  its  virtues,  might  conceive,  that  it  was  derived  from 
fome  praeternatural  fource ; and  might  regard  it,  not  as  a 
natural  and  common  exfudation  from  the  foil  in  the  pro- 
vince Media,  but  as  a compofition  invented  by  the  extra- 
ordinary (kill  of  the  forcerefs,  Medea.  See  the  article  HuiU 
de  Medie  in  the  Encyclopedie.. 

* The  building,  in  which  this  celebrated  Philofophcr 
(according  to  tradition)  refided,  on  the  fouthern  bridge 
over  the  Ifis,  having  been  lately  taken  down  to  enlarge 
and  open  that  avenue  to  the  city  of  Oxford,  it  may  not  be 
unentertaining  to  thofe,  who  think  that  fuch  valuable  mo- 
numents of  Antiquity  fhould  not  be  fo  eafily  given  up  to 
the  prevailing  rage  for  novelty,  under  the  fpecious  name 
of  improvement,  to  perufe  the  following  paflages  concer- 
ing  that  edifice. 

The  Abbe  Lengkt  du  Frefnoy,  fpeaking  of  the  per- 
fecutions,  which  Bacon  underwent,  adds  “ Enfin  foit  igno- 
“ ranee,  foit  jaloufie,  comme  il  n’airive  que  trop  fouvent 

dans  les^  communautes,  ils  le  perfecuterent  en  1278, 
“ qt  I’annee  fuivante  ils  eurent  le  credit  de  le  faire  em- 

**  prifon- 
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who  appears  to  have  had  a thorough  acquain- 
tance v^ith  many  important  operations  in 
Chemiftry,  which  we  deem  modern.  Amongft 

“ prifonner,  et  cet  habile  philofophe  eft  oblige  d’avouer, 
qu’il  eut  plus  d’une  fois  lieu  de  fe  repentir  d’avoir  pris 
“ tant  de  peine  a fe  perfedlionner  dans  les  arts  et  dans  lea 
“ fciences.  II  fut  meme  contraint  d’abandoner  la  maifon 
“ de  fon  ordre,  et  de  fe  former  une  retraite,  ou  il  travailloic 
“ plus  tranquillenacnt,  et  Ton  alTure,  que  Von  montre  toujours 
aupres  d^Oxfort  une  maifon  qui  pone  encode  ie  nom  de 
“ Frere  Bacon^  qu’il  avoir  choifie  pour  les  etudes,  et  fes 
“ experiences.”  L’Hift.  de  la  Phil.  Herm.  Vol.  1.  p.  115. 
To  this  obfervation  he  fubjoins  the  following  paftage 
fiom  Borrichius.  “ Extat  hodieque  Oxonii  Domus  Rogeri 
“ Baconisy  incolis  The  Howfe  of  Fraer  Bacon  appellata, 
“ quam,  cum  ab  altera  Tamefis  urbem  lambentisripa,mihi 
“ oftenderet  Edmundus  Dickinfonus,  Medicus  inlignis, 
adjecit,  Rogerium  Monachorum  quorundam  obtredtati- 
“ onibus  quotidie  profciflum  in  ulteriori  ripa  fixifle  fibi 
aedes.”  Borrich.  de  Ort.  et  Prog.  Chemiae  P.  118 
in  4to  HafFnia:,  1668. 

This  celebrated  manfion  ftood  for  many  years  uninjured 
by  the  afiaults  of  time,  or  the  ftill  more  violent  eftbrts  of 
zeal  for  innovation  and  improvements.  So  lately  as  the 
year  1773,  ingenious  Bard  attempted  to  confole  the  ad- 
mirers of  antiquity  with  a vain  promife  of  its  eternal  du- 
ration, which  he  could  not  conclude,  but  with  a melan- 
choly prefage  of  the  caufe  from  whence  its  downfal  would 
originate. 

“ Die  age,  num  veteris  reftant  veftigia  portae 
Nulla  tibi?  quid  facra  ergo  penetralia  cenfes 
Quo  fpeeftanda  modo,  qua  nunc  fublimis  ad  auftrum 
Stat  fummo  de  ponte  Domus  veneranda  Baconi, 
Relligione  loci  feros  intadla  per  annos? 

Hoc  tibi  Palladium,  nunquam  de  fede  movendum 
Sacrata,  nifi  quod  via  fat  vicina  molefta  eft, 

Heu  Genti  nimiuni,  velut  Appia,  dura  Togatae.” 

From  an  elegant  and  fpirited  Dialoj^ue  concerning  the 
alterations  in  Oxford,  fpoken  before  Lord  North  and  the 
Univerfity  at  the  Encocnia  1773  by  Richard  Hely  Hutch- 
infon  and  David  Henry  Urquhart,  Gentlemen  Com- 
moners of  Magdalen  College. 
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others,  he  his  thought  to  have  had  a perfed: 
knowlege  of  the  nature  and  compofition  of 
Gunpowder  : yet  the  honour  of  this  difco- 
very,  which  has  been  the  fource  of  fuch 
furprizing  revolutions  in  the  hiftory  of  the 
world,  has  been  afcribed  almoll  by  univer- 
fal  confent  to  a monk,  often  erroneoufly  called 
a Jefuit,  of  Collar  in  Germany,  Berthold 
ScfjwartZi  who  lived  many  years  after.  It  is 
moll  probable  however,  that  neither  Bacon' 
nor  Schwartz  were  the  original  inventors  of 
this  compofition.  It  is  not  impofiible,  that 
Bacon  derived  his  acquaintance  with  it  from 
his  indefatigable  examination  of  the  Ara-  . 
bian  writers,  to  the  Eudy  of  which  he  de-  ‘ 
voted  no  fmall  part  of  his  time  and  atten- 
tion. This  opinion  feems  to  be  confirmed 
by  this  circum fiance,  that  the  Moors^  in 
Spain  were  amongfi  the  firfi  perfons,  who 
employed  gunpowder  in  war;  that  they 
ufed  it  at  the  fiege  of  Algefiras  ^ eleven 
years  before  the  date  of  Schwartz’s  difco- 
very  § ; and  fiill  farther,  if  we  may  credit  the 
accounts  of  fome  hifiorians  of  no  mean 
character,  that  its  ufe  was  known  in  Alia,  and 
particularly  in  China,  many  years  before  the 
date  of  its  employment  in  Europe -f*. 

^343*  . §.  H54- 

f The  reftimonies,  by  which  this  point  muft  be  de- 
termined, are  all  adduced  by  Dr  JVatfon  in  his  loth 
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Independent  of  this  point,  it  mull  be  ad- 
mitted, that  Bacon  was  indifputably  a man 
of  no  common  talents ; and  that  it  is  won- 
derful, conlidering  the  ignorance  of  the  age 
in  which  he  lived,  from  what  fources  he  ob- 
tained fuch  extenfive  knowledge  on  all  fub- 
jedls.  His  writings,  tho’  frequently  darkened 
with  the  jargon  of  alchemy,  are  compofed 
in  general  with  a conliderable  degree  of  ele- 
gance and  ftrength,  and  abound  with  many 
excellent  obfervations,  perfecftly  confonant 
to  the  difcoveries  of  later  times  in  Chemiftry 
and  Natural  Hiftory.  * 

To  the  name  of  Bacon  very  few  others  of 
that  age  can  be  added.  With  great  Rudy, 
and  by  the  help  of  fubfequent  experiments, 
we  have  been  able  to  difcover,  that  they  pro- 
bably knew  more  than  they  wilhed  to  re- 
veal ; but  from  their  own  writings  we  learn 
very  little.  Their  knowledge  is  invellopped 
in  myfterious  language,  and  uncouth  expref- 
fions,  which  are  very  frequent  even  in  the 
writings  of  Bacon  himfelf. 

Eflay,  which  exprefsly  treats  of  the  time  when  gunpow- 
der was  difcovered.  It  is  therefore  needlefs  to  tranfcribe 
them,  as  that  work  fhould  be  in  the  pofleflion  of  every 
one  who  is  ftudious  of  Chemiftry. 

* See  Dr  Freind's  account  of  the  life  and  writings  of 
this  extraordinary  man  in  his  hiftory  of  Phyfic. 

Freind.  Op.  Omn.  folio,  p.  537,  et  feq. 
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A more  particular  account  of  thefe  wri- 
ters, and  a lift  of  all  the  alchemical  authors, 
fuppofititious  or  real,  is  given  in  the  preface 
to  Dr  Boerhaave’s  Chemiftry,  and  the  notes 
of  Shaw, 

* The  fentiments  advanced  above  concerning  Alchemy 
in  general,  the  charader  of  the  Alchemical  authors,  and 
particularly  the  dodrine  of  the  tranfmutation  of  metals, 
are  the  refult  of  an  attentive  examination  of  almoft  every 
work,  that  has  been  written  intelligibly  on  this  fubjedf,  in 
none  of  which  has  any  thing  appeared  tolerably  plaufible 
in  fupport  of  thefe  preienfions.  Vague  empirical  aflertions 
or  hypothefes,  unfupported  by  argument  or  experiment, 
difguifed  under  an  impenetrable  mafk  of  uncouth  language, 
have  been  adduced  as  evidence  and  demonftration. — Dr 
Price’s  celebrated  experiments  miay,  by  fome,  be  fuppofed 
to  deferve  fome  attention  ; but,  if  it  were  neceflary,  it 
would  be  eafy  to  fhew,  that  thefe  experiments  are  not  ade- 
quate to  the  proof  of  the  conclufion,  which  they  may  be 
thought  to  eftablifh  : it  is  faid,  if  it  were  neceflary,  be- 
caufe  the  author  himfelf,  in  his  fecond  edition,  has  clearly 
renounced  all  prctenflons  to  the  difcovery  of  a mode  of 
tranfmuting  metals,  exprefling  himfelf  forry,  that  “ his 
’ “ account,  to  which  he  gave  only  the  unaflTuming  title  of 
“ Experiments  on  Mercury,  he.  fhould  have  been  held  out 
“ to  the  world,  as  announcing  the  Difcovery  of  the  Philo- 
“ fopher’s  Jione : this,  in  the  ufual  fenfe  of  the  word,  he, 
“ as  well  as  others,  thinks  merely  chimerical.”  In  this 
edition  he  has  fliudioufly  omitted  or  altered  every  expreffion 
or  fentence,  which  might  be  thought  to  betray  an  attach- 
ment to,  ora  belief  in,  the  common  opinions  of  Alchemy. 
In  a future  more  extenfive  appendix,  the  author  has  pro- 
mifed  to  explain  his  fentiments  more  fully  on  thefe  fub- 
jedls : ’till  then  the  candid  and  liberal  fhould  perhaps  fuf- 
pend  their  judgment  of  his  late  publications,  efpecially 
as  he  intimates  an  intention  to  illuflrate  “ the  principles 
“ of  fome  of  his  proceflTes,  and  to  (hew  their  analogy  to 
‘‘  experiments  related  by  Chemifts  of  reputation.”  If  in 
this  line  Dr  Price  fpeaks  explicitly  and  ingenuoufly,  much 
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Not  contented  with  the  little  fuccefs  they 
had  hitherto  had  in  their  favourite  fearch 


inftru<ftion  may  be  expedled  from  his  chemical  erudition 
and  pra£lical  experience.  In  this  worjc  we  may  hope  to  fee 
the  dodlrine  of  the  original  and  progreffive  ftate  of  the 
bafes  or  earths  of  metals  clearly  inveftigated  ; and  the 
balance  held  with  an  impartial  hand  between  the  two  opi- 
nions, which  have  been  maintained  on  the  point. 

With  regard  to  the  origin  and  generation  of  metals,  and 
the  real  nature  of  the  earths  that  conftitute  their  bafes, 
naturalifts  have  held  very  different  opinions.  It  is  not 
within  the  compafs  of  my  ability  to  difcufs  the  queftion 
fully,  and  in  this  place  it  would  be  improper.  I Ihall 
only  therefore  venture  to  introduce  a few  remarks  in  fome 
degree  connedfed  with  that  divifion  of  the  fubjedi,  which 
is  more  immediately  before  us.  It  has  been  often  alledged, 
or  implied  by  chemical  writers  *,  that  there  is  really  but 
one  and  the  fame  bafis  or  earth  of  all  metals,  which  com- 
bined in  different  modes  or  various  proportions  with  fome 
other  principles,  particularly  the  Phlogifton  (and  fome- 
times  the  Mercurial  principle  is  adduced)  gives  all  the 
forms  of  metallic  fubftances.  If  this  theory  could  be  con- 
firmed, it  would  be  very  favourable  to  the  dodlrine  of  the 
tranfmutation,  as  it  gives  a foundation  to  infer,  that  if 
certain  principles  could  be  in  fome  cafes  taken  away,  or  in 
others  fuperadded,  the  qualities,  that  is  the  nature  and 
effence  of  a metal,  might  be  changed,  or  in  other  words, 
it  might  be  tranfmuted  into  another  metal.  That  the  Al- 
chemifts  maintained  this  hypothefis  is  obvious  from  thofe 
parts  of  their  writings  which  are  tolerably  perfpicuous. 
That  many  Chemifts  of  much  later  date  have  entertained 
the  fame  fentiments  is  plain  from  the  paffages  of  Becher2.nA 
Stably  to  which  I formerly  referred  (fee  page  25),  and  par- 
ticularly the  fecond  fupplement  to  the  Phyfica  Subterranea, 
Thef.  I,  “ De  tranfmutationis  metallicae  necellitate  et 
“ connexione  cum  univerfo  naturae  curfu.”  But  there  is 
a fallacy  in  the  defence  of  this  Thefis,  which  will  perhaps 
be  found  in  all  the  writings  on  the  fame  fide  of  the  quef- 

a Sec  Bergman  t Opufcula,  Vol.  I,  Dc  Arfenico  ; and  Dr  Price's  Introdu£lion 
to  the  ift  Edit,  of  his  Experiments, 
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after  gold,  the  Alchemifts  in  the  twelfth 
and  thirteenth  centuries  advanced  pretenfions, 

tion,  which  proceed  upon  the  fame  mode  of  argument. 
The  changes,  which  are  there  inftanced  in  the  courfe  of 
nature,  or  the  operations  of  art,  are  by  no  means  appli- 
cable to  the  point  in  difpute  ; they  only  ftiew  that  the 
world  and  all  its  conftituent  parts  are  fubjedt  to  alterations 
and  revolutions  j and  that  the  animal,  vegetable,  and  even 
mineral  kingdom  is  influenced  by  fimilar  laws  : but  they 
by  no  means  prove,  that  in  any  one  inftance  any  genus  or 
fpecies  of  the  natural  produdlions,  in  the  animal,  vege- 
table, or  mineral  kingdom,  has  been  changed  into  any  other 
in  that  mode  and  degree,  which  the  idea  of  tranfmutation 
implies.  It  holds  perhaps  throughout  nature,  that  the 
genera  and  fpecies,  which  compofe  the  animate  and  inani- 
mate world,  are  immutable  and  invariable  ; that  they  can- 
not by  any  natural  or  artificial  procefs  be  fo  far  deprived  of 
their  own  effential  qualities,  as  to  aflume  abfolutely  thofe 
of  another  fpecies  or  genus.  Therefore  it  may  be  con- 
ceived, that  the  different  metals  are  fubftances,  as  the  na- 
turalifts  fay,  fui  generis^  of  a fpecific  unalterable  nature  ; 
and  though  by  various  artificial  or  even  natural  means,  by 
combination,  folution,  precipitation,  their  forms  may  be 
concealed  and  apparently  altered,  yet  they  continue  per- 
fcdfly  diftindl  however  difguifed.  And  poflibly,  it  may  be 
with  truth  alledged,  that  no  mode  of  treatment,  no  addi- 
tion, no  procefs  of  redudlion  can  really  give  to  a metal  or 
metallic  earth  any  other  fimple  homogeneous  metallic  form, 
than  that  which  is  peculiarly  appropriated  to  it. 

If  this  dodirine  be  admilfible,  and  perhaps  there  are 
many  good  arguments  to  urge  in  its  confirmation,  the  opi- 
nion of  a tranfmutation  of  metals,  either  by  art  or  na- 
ture, can  have  no  foundation. 

In  Shaw's  Principles  of  Philofophical  Chemiftry  (Sup- 
plem.  Se£I.  2.)  is  a treatife  on  the  Philofopher’s  Stone,  iri 
which  he  enumerates  the  feveral  modes  adopted  by  different 
Alchemifis  in  this  vain  and  fruitlefs  fearch,  with  many 
curious  and  inftrudlive  obfervations,  verging  indeed  a little 
fometimes  to  credulity, 
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infinitely  more  abfurd,  to  the  difcovery  of  an 
univerfal  medicine,  “ The  metaphorical  and 
“ hieroglyphic  manner  of  writing,  which 
“obtained  amongfb  them,  feems  to  have 
“ given  rife  to  a pracflice  of  calling  the 
“ means  made  ufe  of  for  bringing  metals  to 
“ perfediion  by  the  name  of  medicines,  the 
“ imperfed  metals  by  the  appellation  of  fick 
“ men,  and  gold  by  that  of  a healthy  man 
“ enjoying  all  his  faculties.  Hence  the  uni- 
“ nitiated  fell  into  the'  error  of  fuppofing 
“ that  thefe  exprefiions  were  to  be  under- 

flood  in  the  literal  fenfe,  efpecially  as  the 
“ adepts  called  the  impurities  of  the  bafer 
**  metals  by  the  title  of  leprofy,  which  was 
“ then  deemed  the  mofl  incurable  of  all 
“ difeafes.”  ^ 

Thefe  circumflances,  in  a fuperflitious 
and  credulous  age,  gave  rife  to  an  opinion, 
which  foon  fpread  far  and  wide,  that  the 
perfons  thus  endued  with  knowledge  of  the 
intimate  operations  of  nature  and  art,  were 
polTeffed  of  two  important  fecrets  : ' and  it 
was  conceived  that  a procefs,  nearly  allied  to 
that  which  converted  the  bafer  metals  into 
gold,  gave  a|fo  a preparation,  an  elixir  vita, 
capable  of  refloring  the  mofl  adive  health  to 

* Boerhaave’s  Hill,  of  Chemiftry,  Shaw’s  Edit.  Vol.I. , 
p.  26. 
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the  mofl  infirm  body,  and  of  perpetuating 
human  life  to  an  unlimited  duration.  The 
Alchemifts  applied  tjiis  favourable  opinion 
concerning  them  to  their  advantage,  and  very 
readily  claimed  a power,  which  the  vulgar 
were  already  difpofed  to  believe  they  polfelT- 
ed.  The  doctrine  of  the  univerfal  medicine 
was,  I believe,  firft:  openly  advanced  by 
Raymond  Lully  about  the  beginning  of  the 
fourteenth  century,  in  a tradt  entitled,  De 
Secretis  Natures  Jive  de  ^inta  EJfentia. 

This  prejudice  in  favour  of  the  pretenfions 
of  the  Alchemifts  naturally  led  them,  that 
they  might  be  able  to  vindicate  their  claim, 
to  a minute  examination  of  animal,  veget- 
able, and  mineral  fubftances.  Thus  they  ob- 
tained many  important  preparations,  and  by 
the  fuccefsful  application  of  them  in  a great 
variety  of  difeafes,  which  baffled  all  the  /kill 
of  the  regular  praditioners,  (the  implicit 
followers  of  Galen  and  his  Arabian  commen- 
tators) they  ftill  farther  enforced  and  efta- 
bliftied  the  belief  of  their  polTeffion  of  a 
Panacea. 

Not  long  after*  Lully,  Bajil  Valentine 
carried  thefe  pretenfions  to  a much  higher 

* Though  the  precife  date  of  the  birth  of  Lully  is  not 
agreed  on  by  authors,  the  year  1315  is  generally  allowed 
to  have  been  the  zera  of  his  death.  The  birth  of  B.  Va- 
lentine 
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pitch  in  a work,  which  in  its  title,  Currus 
'Triiunphalis  Antimoniii  Ihews  the  infolence, 
with  which  he  and  his  followers  trampled 
upon  the  ruins  of  the  fyftem  of  Galen. 

But  the  compleat  fuperiority  of  the  che- 
mical fed;  was  referved  for  the  age,  the  abi- 
lities, and  the  arrogance  of  Paracelfus. 

This  extraordinary  perfon  was  born  at 
Ejinfedlin,  an  obfcure  town  in  Switzerland,  in 
the  year  1493,  ^^^^ly  at  the  very  period  when 
the  venereal  difeafe  made  its  firfl;  appearance 
in  Europe.  * Its  ravages  fpread  thro’  every 

/ 

lentine  is  ftill  more  uncertain  ; it  has  been  aflerted  that  he 
was  born  towards  the  latter  end  of  the  14th  century,  and 
this  opinion  I am  inclined  to  adopt;  but  that  I may  not 
be  thought  to  fpealc  too  confidently  on  this  point,  I will 
qualify  the  aflertion  by  referring  to  T)x  AlJlon\  Materia 
Medico,  Vol.  1.  p.  294.  where  the  curious  reader  will  find 
much  information  concerning  the  hiftory  of  Bafil  Valen- 
tine, (if  after  all  it  be  allowed  that  this  is  adfually  the 
name  of  a real  perfon)  and  lilcewife  concerning  the  ufe  of 
Antimony  in  medicine. 

* According  to  the  moft  accurate  hiftorians  this  Ma- 
lady was  imported  from  America  in  the  very  year  of  the 
birth  of  this  extraordinary  perfon  ; a remarkable  concur- 
rence of  events  ! which  can  hardly  pafs  unnoticed  by  any 
one,  who  is  curious  in  inveftigating  the  connexion  of 
caufes  and  their  efFefts  in  the  moral  or  natural  hiftory  of 
the  world  : for  at  the  very  fame  period,  when  this  new 
plague  was  introduced  into  Europe,  a man  was  alfo  born, 
whofe  daring  empiricifm  firft  evinced  fatisfaflorily  the 
powers  of  that  fpecific  medicine,  by  which  alone  it  can  be 
with  fecurity  and  certainty  combated  and  counterafted. 

* Roltrtfon'i  Hift.  of  America,  Vol.  II.  Note  p.  482. 
yljlruc  Qt  Moib.  Ven.  L.  I.  c,  10. 
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kingdom  with  fuch  uncontrouled  violence,  as 
almod;  to  juftify  the  expreffions  of  a con- 
temporary poet,  who  painted  from  the  life, 
and  gives  this  dreadful  fcourge,  which  he 
denominates  Pejiisy  a very  diftinguilhed  pre- 

It  cannot  indeed  be  afTerted,  that  Paracelfus  was  the  firft 
perfon,  who  employed  Mercury  in  the  treatment  of  this 
diforder  : ® yet  the  confequence  and  influence,  which  the 
chemical  fedl  and  their  dodlrines  acquired  from  his  patron- 
age and  fupport,  brought  the  chemical  remedies  more  into 
repute  ; their  virtues  were  more  extenfively  tried,  and  more 
generally  acknowledged  ; and  Mercurial  medicines  in  par- 
ticular, which  from  the  injudicious,  ill-dire£led,  or  timid 
pradlice  of  their  firft  employers,  v/ere  reprobated  as  in- 
efFedual  or  dangerous,  were  found  to  be  perfedlly  fecure,  and 
of  the  moft  indifputable  efficacyi  Therefore,  though  Pa- 
racel fus  did  not  firft  fuggeft  the  application  of  Mercury  in. 
this  diforder,  yet  perhaps  we  are  indebted  to  him  and  his 
difciples  for  the  convincing  proofs  of  its  fafety  and  fuccefs, 
of  which  we  are  now  poflefled  ; for  they  held  up  the  light 
to  fucceeding  inquirers,  and  pointed  out  the  path,  which 
with  fo  much  advantage  to  mankind,  they  have  purfued. 

'J'hat  the  effedls , here  aferibed  to  the  profecution  of 
theftudyof  Chemiftry,  the  introduction  of  chemical  re- 
medies, and  the  confequent  advantages  refulting  to  the 
fcience  and  practice  of  medicine,  are  not  unjuftly  referred 
to  the  influence  of  Paracelfus,  and  the  zeal  for  chemical 
improvement,  which  he  difleminated,  is  obvious  from 
hence ; that  thofe  authors,  who  profelTedly  write  the  hif- 
tory  of  medicine,  in  dividing  it  for  greater  perfpicuity  into 
diftinct  periods,  date  the  feventh  (that  wherein  the  chemi- 
cal doctrines  prevailed  in  the  fchools)  from  the  birth  of 
Paracelfus,  thereby  acknowledging,  that  this  revolution  in 
medicine  was  principally,  if  not  folely,  to  be  imputed  to 
him.  *= 

* AJlruc  % Catalogue  of  Authors.  Lib.  V.  of  his  work. 

b dc  Morb.  Ven.  L.  II.  C'.  7.  p.  i-j. 

c.  Lctifom'i  IiiirodufUoii  to  the  Hiftory  of  Medicine,  p.  v. 
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eminence  in  his  enumeration  of  the  calami- 
ties, under  which  his  opprefTed  and  afflidted 
country  groaned  : 

“ Quippe  Lue  hac  nafcente,  (fays  Fracaftorius) 

putem  fimul  omnia  diras 
“ Eumenidas  ceciniflfe  fera  et  crudelia  nobis  : 

“ Tartareos  etiam  barathro  (dira  omina  !)  ab  imo 
“ Excivifle  lacus  ; Stygiaque  a fede  Laborem, 

Pefiemque^  horribilemque  Famem,  Bellumque,- 
Necemque. 

“ Dii  Patrii ! quorum  Aufonia  eft  fub  numine  ! 
Tuque, 

“ Tu  Latii  Saturne  Pater,  quid  gens  tua  tantum 

“ Eft  merica  ! an  quicquam  fupereft  dirique  gravif- 
que, 

“ Quod  fit  inexhauftum  nobis  ? ecquod  genus  uf- 
quam 

“ Averfum  ufque  adeo  coelum  tulit  ? f 

He  concludes  this  pathetic  defcription 
with  an  affedtionate  addrefs  to  his  native 
province,  the  territory  of  Verona. 

O Patria,  6 longum  felix,  longumque  quieta 
“ Ante  alias  Patria,  6 Divum  fanfliftima  Tellus, 
‘‘Dives  opum,  faecunda  viris,  Isetiflima  campis 
“Uberibus,  rapidoque  Athefi,  et  Benacide  lympha, 
“ iErumnas  memorare  tuas,  fummamque  malorum 
“ Quis  queat  ? et  didis  noftros  aequare  labores, 

‘‘  Et  turpes  ignominias,  et  barbara  jufta  ? 

H 
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“ Abde  caput,  Benace ; tuo  et  te  conde  fub  amne, 
“ Vidlrices  nec  jam  Deus  interlabere  lauros.”  * 

Phyficians  in  vain  ranfacked  the  works  of 
Galen  and  his  Arabian  commentators.  They 
found  no  certain  or  fatisfaiftory  traces  of  any 
fimilar  difeafe,  and  their  experience  furnifh.- 
ed  them  with  no  remedy  that  could  coun- 
teradt  its  malignity  : but  that  divine  gift, 
which  they  fo  fruitlefsly  fought  in  the  learn- 
ed volumes  of  antiquity,  the  Chemifts  dif- 
covered  in  Mercury,  the  favourite  fubjedt  of 
fo  many  of  their  operations.  Armed  with 
thefe  uncommon  powers,  with  Paracelfus 
at  their  head,  they  triumphed  univerfally 
in  the  fallen  fame  of  their  opponents.  And 

* Fraca/Ioni  SfiphyUs,  Lib.  1. 

The  following  pafTage  of  another  contemporary  author, 
who  wrote  a trad  exprefsly  de  Morbo  Gallico,  confirms 
jn  very  ftrong  terms  the  defeription  of  Fracaftorius.  “ Vi- 
demus  Summum  Creatorem  hoc  tempore,  nobis  iratum 
ob  nefanda  fcelera  noftra,  nos  vexare  cum  Morbo  hoc 
“ truculentijfimo,  qui  jam  non  per  Italiam,  fed  etiam  per 
“ omnem  pene  Chriftianam  Religionem,  viget.  Ubique 
tubarum  clangor  fonat,  armorum  ubique  ftrepitus 
“ auditor,  ubique  Bombardas  inftrumenta  bellorum  confi- 
ciuntur,  et  loco  faxorum  fphaericorum  ferrea  remanent, 

‘‘  et  hoc  tempore  inaudita  fabricant  ; Turc^e  in  Italiam’ 
vocantur.  Quot  jam  incendia,  quot  depraedationes,  quot 
miferorum  mortalium  ftrages  jam  vidimus,  quot  et 
quantas  vifuri  fumus  ? Utinam  mentiar  ! 

Coradjni  Gilint  Opufe.  de  Morb.  Gall,  citat.  in  Aftruc 
deMorb.  Ven.  L.  V.  p.428. 
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if  this  difcovery  alone  had  diftinguiflied 
the  labours  of  this  fedt,  it  muft  be  acknow- 
ledged,that  thefe  labours  would  be  mofl  juftly 
entitled  to  the  applaufe  and  gratitude  of  fuc- 
ceeding  ages. 

The  charadler  of  Paracelfus  is  perhaps  the 
mod:  lingular  recorded  in  philofophic  hiftory. 
He  was  a compound  of  great  abilities  and 
induftry,  combined  with  a heated  imagina- 
tion, unlimited  credulity,  the  moft  confum- 
mate  arrogance,  and  the  mod:  lhamelefs  pro- 
fligacy of  manners.  He  travelled  thro’ mod: 
parts  of  Europe,  ( but  not  in  Alia,  as  he 
himfelf  infinuates,  and  fome  of  his  biogra- 
phers adert)  colledling  from  every  fource, 
from  phyficians,  barbers,  old-women,  con- 
jurors, and  alchemills,  whatever  information 
they  could  give.  He  defpifed,  as  empirics 
and  adventurers  in  the  region  of  literature 
generally  do,  the  regular  path  of  education. 
He  exprefled  publickly  his  contempt  of  the 
knowledge  and  learning  of  the  fchools,  and 
particularly  of  the  Arabians  : and  being  in- 
vited by  the  magiftrates  of  Balil  to  deliver 
ledlures  in  phylic  and  furgery,  he  feated  him- 
felf in  his  profeflorial  chair,  and  ordered  the 
works  of  (jlalen  and  Avicenna  to  be  burnt 
with  great  folemnity  before  him.  I'ho’  thus 
raifed  to  the  higheft  eminence  in  his  profcf- 

H 2 fion. 
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fion,  he  debafed  his  charadter  by  the  moft 
fcandalous  excelTes,  and  brought  his  life  to 
a very  early  period,  in  his  47th  year; 
though  he  had  inculcated  the  opinion,  that 
he  poffelfed  the  univerfal  medicine,  with 
fuch  confidence,  that  he  feems  at  lad:  to  have 
believed  it  himfelf ; for  he  affured  his  dif- 
ciples,  that  by  his  elixir  propnetatis  he  could 
extend  his  own  life,  or  that  of  any  other 
perfon,  to  any  defired  degree  of  duration ; 
and  even  fecure  to  them,  or  himfelf,  immor- 
tality upon  earth.  * Paracelfus  added  to  the 

That  this  account  of  this  fingular  characfler  may  not 
be  thought  exaggerated,  let  it  be  compared  with  the  foE 
lowing  paflage.  In^  the  original,  references  are  made  to 
thofe  parts  of  the  writings  of  Paracelfus,  or  other  authors, 
from  which  the  feveral  particulars  relative  to  his  life  are 
deduced,  Jjiruc.  p.458.) 

Paracelfus  ab  astate  prima  ftudio  Chemije,  qus  tunc 
in  obfcuro  latebat,  fedulo  incubuit ; primum  apud  Joan- 
nem  Trithemium  Abbatem  Spanheimenfem,  virum  doc- 
turn  j inde  apud  Sigifmundum  Fuggerum,  virum  nobi- 
«<  aliofque  non  paucos,  quos  ipfe  recenfet  non  fine 
oftentatione  : et  arcana,  quotquot  reperire  potuit,  corra- 
‘ fit  undique  deleau  multo  a Med  as,  ChirurgisPTonforibus, 
■nmculis,  Magis,  Chimijiis,  Nobilibus  et  Ignobidbus ; imo 
“ etiam  a Zigeunis  (les  Bohemiens,Gypfies)  Nigromanticis^ 
yigyrtis,  et  jenioribus  Rujiicis. 

“ Vitam  duxit  inopem,  vagam,  errabundam,  multum 
peregrinatus  per  Helvetiam,  Alfatiam,  Carinthiam,  Au- 
frnam,  Moraviam,  Sueviam,  caeterafque  Germanic  pro- 
« pleraCque,  fed  tamen  non  per  Galliam,  Italiam. 

1-lifpamam,  PortuzalHayn,  Angliam,  Borujftam,  Lithua- 
mam,  Poloniam,  Pannoniam,  Valach'iam,  Tranfylvaniam, 
a ut  ipfe  gloriatur  in 

Lpirurgtee  magncc',  ac  multo  minus  per  Arabiam  integro 

Decennis, 
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abfurd  pretenfions  of  his  predeceffors  one  in- 
finitely exceeding  them  all.  In  his  treatife 
entitled  de  archidoxisy  we  have  the  firfi:  traces 
of  the  doftrine  of  an  Alkaheji  or  univerfal  fol- 
venf.  This  opinion  has  been  flill  farther  ad- 
vanced and  inculcated  by  Van  Helmonty  who 
revived,  or  rather  extended  it  to  .the  ut- 
mofi;  degree,"  fo  that  no  addition  could  be 
afterwards  made  to  his  dodtrines,  ^ in  that 

“ decennio,  ut  fingit  Bickerus  de  Hermete  redivwo  : qua 
“ de  re  confule  Sennertum,  De  Confenju  Galenicorum  et 
“ Peripatetkorum  cum  Chimicis^  Cap.  4.  &c.  * * * 

“ Certe  Prodigium  hominis  tuit,  qui  ebrietati  et  cra- 
“ pulae  deditus,  aurigae  fimilis  et  aurigarum  fodalitio 
“ mirifice  deleilatus,  literarum  ignarus,  latinc  vix  fciens, 
“ Magias  credens,  volens  ipfe  Magus  credi,  nomen  Pro- 
“ feflbris  S.  S.  Theologiae  iibi  falfo  affumens,  circa  Reli- 
“ gionem  delirans,  mente  parum  confiftens,  nugivendu- 
“lus,  fabularum  artifex  egregius,  opinionum  portenta 
vocibus  novis,  inauditis,  barbaris,  monftrolillimis  oc- 
“ cultabat. 

“ Omnia  enim  ftolidi  magis  admirantur  amantque, 

“ Inverfis  quae  fub  verbis  latitantia  cernunt.” 

Lucret.  L.  4. 

It  is  needlefs  to  add  more.  If  further  information  is  re- 
quired on  this  head,  the  reader  may  be  perfcdtiy  fatisfied 
by  confulting  Boerhaave  and  his  commentator,  and  the 
extradfs  which  they  have  made  from  Le  Clerc,  Bacon^  See. 
I fhall  only  fubjoin  one  obfervation  from  Dr  Shazu.,  as  it 
will  add  force  to  what  1 have  all'erted  above  concerning 
the  effedt  of  the  dodlrines  of  Paracelfus.  “ What  contri- 
“ buted  flill  more  to  his  reputation  was,  his  becorriing 
“acquainted  with  the  excellency  of  Mercury  in  the  Ve- 
“ nereal  Difeafe,  which  had  then  newly  broken  out,  and 
“ fpread  itfelf  over  Europe.” 

Shaw's  Boerhaave,  Vol.  I.  p.  40. 

* Boerhaave  informs  us,  that  though  he  had  examined 
the  works  of  Paracelfus  with  minute  accuracy  and  labour, 

he 
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medley  of  truth  and  nonfenfe,  which  he  gave 
to  the  world  as  the  refult  of  30  years  expe- 

he  was  not  able  to  find  more  than  one  pafTage,  in  which  the 
do£trine  of  an  Untverfal  Solvent  or  Alkaheji  was  alluded  to. 
From  fo  flight  a fouice  Van  Helmont  derived  his  original 
idea  and  his  enthufiaflic  imaoination  readily  afcribed  to 
this  wonderful  menflruum  an  extent  of  operation  and  in- 
fluence, which  only  luch  a mind  could  conceive;  an  in- 
fluence, fo  important  and  univerfal,  thzx.  Boerhaave  and 
Boyle  both  acknowledged,  if  it  was  ever  revealed  to  mor- 
tals, it  was  the  moft  precious  of  all  the  gifts  which  divine 
goodnefs  had  bellowed,  infinitely  more  valuable  and  more 
to  be  defired,  than  the  Philofo  her’s  Stone.  Ds  Shaw  \n  one 
of  his  notes  feems  to  allude  to  a diftindt  tra£l  of  V an  Hel- 
mont on  this  fubjedl,  but  I believe  none  fuch  was  ever 
publiflied.  jBperhaave  in  his  account  of  the  Alkaheft  con- 
Hantly  refers  to  Helmont’s  general  works,  where  the  traces 
of  this  do£l  ine  are  fcattered  every  where  without  any  or- 
der or  method. 

7 he  learned  reader  will  find  many  references  to  thefe 
paflages  in  moft  of  the  fyftematiral  writers  who  fucceeded 
Kelinont,  particularly  in  the  Phyfica  Subterran.  ot  Eecher, 
in  the  fupplement  to  that  work  by  Stahl,  and  in  the  nume- 
rous treatifes  of  Boyle  ; but  it  is  needlefs  to  fearch  after  de- 
tached pa;agraphsin  thefe  voluminous  writings,  when  the 
whole  dodlrineis  fo  fully  dilplayed  and  iliuftrated  bv  Boer- 
haave.  * It  may  not  be  ufelefs  to  obferve,  that  the  references, 
both  in  the  original  and  in  the  tranflation,  have  relation  to 
the  Amfterdam  Elzevir  edition  publifhed  in  1652,  which. 
Dr  Shaw  exprefsly  fays,  is  the  moft  accurate,  and  the  moft 
complete,  colledtion  of  Helmont’s  works.  The  conclu- 
ding fentence  of  Boerhaave’s  account  of  the  Alkaheft  may 
perhaps  be  thought  to  fhew,  that  even  his  great  mind  (and 
the  fame  may  in  fome  degree  be  alledged  of  Boyle,’’  but  more 
certainly  of  Becher')  received  fo  ftrong  an  impreflion  from 
the  pofitive  aflercions  of  V.  Helmont  j that,  like  another 

“ Boerhaa-vU  Cheinia  Edit.  Lugd.  Batav.  Vol.  I,  p.  84S.  Shaw's  tranflation, 
Vol.  I.  p.  569. 

h Boyle's  work’s,  4,to.  Vol.  I.  p.  43^,  560,  djfJ,  653,  654.  Vol.  IV.  p.298. 

c Bccheri  Phyf.  Snbtciran.  L.  I.  bed.  iii.  C.  iv.  N.  9,  et  feqq. 

diftin- 
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rience  in  a profeffion  ^ to  which,  he  informs 
us,  he  was  expreflly  commanded  to  dedicate 
his  life  by  the  Divine  authority,  delivered  to 
him  by  the  angel  Raphael  in  a dream.  But 
tho’  his  vanity  perfuaded  him  to  commit  his 
crude  conceptions  to  writing,  he  appears,  at 
the  conclufion  of  the  account  of  his  Rudies, 
to  have  been  fenfible,  that  he  had  been  de- 
luded by  a phantom  : “ Tandem  cum  Salo- 
mone  cognovi,  me  fruflra  adhuc  fpiritum 
‘‘  meum  torliffe,  vanamque  eife  fcientiain 
“ omnium,  qua:  fub  foie  funt,  vanas  curio- 
“ fitatum  indagationes.  Et  quern  Dominus 
“ Jefus  vocaverit  ad  fapientiam,  ille  et  non  , 
alius  venturus  eft  : imo  qui  ad  faftigiuin 

diftinguiftied  writer  of  the  prefent  age,  on  a fubje£t  equally 
futile  with  that  which  we  are  now  difcufling,  “ though  he 
“ never  could  advance  his  curiofity  to  convidfion,”  he 
feems  at  the  conclufion  of  his  account  to  have  been,  even 
in  oppofition  to  his  own  judgment,  ^'■willing  to  believe'* 
For  he  fays,  (I  ufe  his  own  words,  that  his  opinion  may 
not  be  fuppofed  mifreprefented  by  a tranflation)  “ Ultimo 
“ jam  tandem  quaeretis  a me,  ut  aperiam  an  crediderim  un- 
“ quam  ulli  Chemicorum  pofleffum  fuifle  tale  arcanum  ? 

“ Libere  refponderim,  Helmoniium  conqueri,  lagenam 
“ femel  datam,  iterum  ablatam  ipfi  fuilTe  j unde  certum, 

“ non  potuifle  eum  tot  experimenta  illo  liquore  facere. 

“ Paracelfus  vero  tot  et  talia  non  fcribit  de  fuis  folventi- 
bus.  Quare  vere  nefcio,  quid  de  ipfa  re  dicam.  Id  pro 
“ vero  dixerim,  confuluerimque,  balem  Marinum  etMer- 
“ curium  omni  modo  chemico  tradtare,  nunquam  pasrti- 
“ tebit  operae.” 

Beerhaavii  Chemia,  Lugd.  Bat.  Vol.  I.  p.  868. 
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‘‘  pervenerit  minimum  adhuc  potent,  nifi 
“ Domini  favor  benignus  affulferit.  En  lie 
“ adolevi,  fadlus  vir,  nunc  quoque  fenex 
“ inutilis,  et  ingratus  Deo,  cui  omnis  ho- 
‘‘  nor.”  ^ We  may  difmifs  this  fubjedt  by 
obferving,  that  the  abfurdity  of  fearching  for 
an  univerfal  folvent  is  well  Ihewn  by  that 
queftion  of  Kunckeh  “ If  it  dilTolves  all  fub- 
“ fiances,  in  what  veffel  can  it  be  con- 
‘‘  tained  ? ” -f* 

At  the  fame  time  it  is  but  juflice  to  the 
memory  of  Helmont  to  acknowledge,  that 
in  his  writings  we  find  the  firfl  traces  of 

* Van  Hehnont,  Oper.  Studia  Authoris,  §.  ig. 

The  whole  ol  this  chapter  is  a lively  pidure  of  the  in- 
fluence and  operation  of  vanity  combined  with  fanaticifm 
on  the  human  mind;  and  may  therefore  be  confidered  by  a 
contemplative  reader  not  merely  as  the  efFufion  of  a mad- 
man, but  as  conveying  ufeful  inftru£l:ion,  and  prefenting 
a ftriking  memento,  how  wild  and  erroneous  are  the  flights 
of  unreftraiued  imagination,  and  howabfurd  the  arrogance 
of  intelledlual  pride. 

Of  all  the  palTages  in  the  writings  of  the  numerous  fa- 
natical authors,  which  may  be  thought  to  bear  any  refeni- 
blance  to  this  prayer  and  dream  of  Van  Helmont,  there  is 
perhaps  none  more  nearly  parallel  to  it,  than  the  celebrated 
defeription  given  by  Lord  Herbert  of  Cherbury  of  the  flgn 
he  received,  from  Heaven,  in  anfwer  to  his  earneft  prayer 
to  be  certified  by  fome  particular  revelation,  that  the  pub- 
lication of  his  treatife  De  Veritate  would  tend  to  promote 
the  interefts  of  religion  and  the  advantage  of  mankind. 

Leland's  view  of  the  Deiftical  writers,  Vol. I.  p.46g. 

Biogr.  Britan.  Vol.  7.  p.  88. 

f Neumann'^  Chemical  Works,  by  Lewis.  8vo.  Vol.  I. 
P- 153- 

many 
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many  important  dodrines  in  phyfiology,  pa- 
thology and  Chemiftry,  which  are  now  ge- 
nerally received.  In  Chemiftry  particularly 
he  was  the  firft  perfon  who  had  any  idea, 
or  at  leaft:  who  has  left  any  account,  of  the 
various  permanently  elaftic  fluids  or  gafes, 
extricated  in  different  operations.  But  his 
knowledge  of  thefe  fluids  feems  not  to  have 
had  any  fure  foundation  in  experiment,  or 
any  other  fupport,  than  the  cafual  obfervation 
of  an  ingenious  man,  more  intent  on  framing 
theories  than  eftablifliing  new  fadls.  His 
obfervations  and  dodtrines  were  quickly  ex- 
ploded together,  and  remained  for  ages  bu- 
ried in  the  confuflon  and  obfcurity  of  his 
works.  It  is  even  probable,  though  it  muft; 
appear  extraordinary,  that  his  writings  never 
fuggefted  the  idea  of  any  of  thefe  fluids  to 
the  philofophers,  who  in  a later  period  have 
again  revealed  their  exiftence  and  proved  it 
by  experiments.  But  while  on  thefe  ac- 
counts we  pay  due  honor  to  our  modern  ex- 
perimentalifts,  we  ought  not  to  refufe  the 
applaufe,  which  is  moft  juftly  due  to  the 
fagacity  of  Helmont.  * 

Chemistry,  being  thus  intimately 
connedted  with  the  healing  art ; and  en- 

* Keir  on  Gafes.  Preface.  P.  xi.  xii. 

Cava llo  on  air j Sic.  Part  II.  Ch.  4.  p.  7,48,  et  feq. 
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riched  with  innumerable  difcoveries  in  me- 
tallurgy and  mineralogy,  in  the  prepara- 
tion of  colours,  enamel,  and  glafs,  and  in 
the  proceffes  of  diftillation  and  fermentation, 
made  rapid  advances  towards  perfedtion. 
The  great  fuccefs  of  Paracelfus  and  his  dif- 
ciples  in  the  cure  of  difeafes  convinced  the 
phyficians  of  the  next  age,  that  the  folemn 
Anathemas,*  which  had  been  pronounced  by 
many  celebrated  univerfities  againfl:  the  che- 
mical dodtrines  and  remedies,  enforced  in 
fome  inflances  by  the  powers  of  law  and 
even  regal  authority,  ^ were  folely  the  dic- 

* By  the  univerfity  of  Paris  againft  ^ercetan  and  May- 
erne.  See  Apolog.  pro  Hippocrat.  &c.  adverfus 
p.91.  and  Ad  famor.Turquet.  Apologet.  Refponlio.  p-gy. 

By  the  fame  univerfity  againft  Ramus  and  others  ; fee 
Launoy.^  de  varia  Ariftot.  in  Acad.  Paris,  fortun.  c.  13.17* 
Narrative  prefixed  to  Pemberton  s difpenfatory.  P.35* 
The  following  extrad,  which  exhibits  the  dates  of  what 
may  be  called  the  revolutions  of  antimony,  the  periods 
when  it  was  confidered  as  a valuable  medicine,  and  thofe 
when  it  was  regarded  as  a poifon,  fliews  at  the  fame  time, 
how  long  fome  remains  of  the  ancient  prejudice  againft  the 
chemical  remedies  furvived,  and  how  often  they  were  by 
fome  trivial  caufe  called  into  adion.  “ Never  did  any  re- 
“medy  meet  with  fo  inconftanta  fortune,  with  regard  to 
“ phylic,  as  antimony  has  done.  Scarcely  towards  the  12th 
“century,  came  it  out  of  the  darlcnefs  of  the  mines,  by 
“ the  affiftancc  of  Valentine  the  monk,  when  the  ill  fuc- 
“ cefs  of  the  experiments  made  by  that  artift  on  the  un- 
“ happy  monks  his  brethren  (if  the  ftory  be  not  fabulous) 
made  it  return  thither  a long  time.  Three  hundred 
“ years  after,  Paracelfus  drew  it  out  a fecond  time,  and 
“ antimony  began  to  eftabliflj  itfelf  j when  in  1566  it  was 

“ thunder- 
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tates  of  ignorance,  pedantry,  and  prejudice. 
With  minds  uninfluenced  by  preconceived 
opinions,  they  could  review  the  practice  of 
the  difciples  of  Valentine,  Paracelfus,  and 
Helmont  without  envy.  They  faw  and  ac- 
knowledged the  extenfive  eflicacy  of  the, 
chemical  remedies,  and  endeavoured  to  dif- 
cover  their  preparation  in  the  patient  path 
of  experiment,  whereby  thofe  remedies  and 
their  virtues  had  been  firfl:  detected.  And  as 
they  employed  their  difeoveries  to  the  ad- 
vantage of  their  contemporaries,  fo  they 
delivered  them  down  in  their  writings  with 
equal  candour  and]  perfpicuity  to  fucceeding 
ages.  Thefe  authors  were  fo  numerous,  that 
it  would  lead  me  to  a greater  length,  than 
can  be  afforded  in  this  place  and  at  this 
time,  to  enumerate  their  particular  merits. 

Many  circumftances  contributed  about 
this  period  to  difpel  that  darknefs,  which 

“ thunderftruck  by  an  arret  of  parliament,  and  one  Bef- 
“ nier,  a phyfician,  in  i6og  tranfgrefling  it,  was  excluded 
“ the  faculty.  In  1637,  by  public  authority,  it  was  again 
“ received  into  the  number  of  purgatives.  In  1650  a new 
“arret  refeinded  that  of  1566,  and  brought  antimony  into 
reputation.  And,  on  the  29th  of  March  1668,  it  had 
“ again  the  faneSlion  of  public  authority,  by  which  gra- 
“ duates  had  a liberty  of  making  ufe  of  it,  but  with  a 
prohibition  to  all  others,  except  with  their  advice.” 
Savary's  Diftionary.  I.  log. 

Pomet’s  Hift.  of  Drugs.  JB.  III.  Vol.  2.  p.  357. 

J/^on’s  Mat.  Med.  Vol.  I.  p.  295. 
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had  fo  long  overwhelmed  the  world  of  let- 
ters : and  Chemidry,  equally  with  the  other 
fciences,  felt  the  beneficial  efteds  of  thofe 
caufes,  which  confpired  to  the  revival,  and 
encouragement  of  every  branch  of  learning. 
By  a free  intercourfe  with  that  part  of  Afia, 
which  had  formerly,  been  pofieffed  by  the 
colonies  of  Greece  ; and  more  particularly 
in  confequence  of  the  taking  of  Conftan- 
tinople,*  (when  many  perfons,  who  alone 
retained  any  knowledge  of  the  Greek  lan- 
guage, or  pofiefied  any  copies  of  their  ori- 
ginal works,  took  refuge  in  Europe  from 
the  dreaded  tyranny  of  the  Turks,)  the 
treafur^s  of  Grascian  eloquence  and  erudition 
had  been  gradually  laid  open,  'f  From  thefe 

* In  1453. 

f iiZwwA  Hift.  of  England.  Vol.III.  Ch.26.  adfinem. 

Aikins  Biograph.  Memoirs,  p.  21. 

Before  this  period  the  language  of  ancient  Greece  was 
almoft  obliterated  in  Europe,  and  the  Arabian  trandations 
were  the  only  means  by  which  any  knowledge  of  Greek 
literature  was  preferved.  It  is  far  from  my  intention  to  de- 
fraud the  Arabian  tranflators  of  any  Ihare  of  their  reputa- 
tion, as  the  pracurfors  of  the  revival  of  learning.  1 per- 
fedlly  accede  to  the  opinion  of  Mr  Warton,®  and  moft 
other  writers  on  thefe  fubjefls  : but  the  following  obfer- 
vation  of  a very  eminent  hiftorian,  concerning  the  learning 
of  the  Arabians,  and  the  degree,  in  which  they  cultivated 
the  ftudy  of  the  Greek  authors,  feems  to  be  perfedlly  juft 
and  well-founded. 

“When  the  Arabians,”  fays  Dr  Robertfon,  “turned 
“ their  attention  to  the  literature  cultivated  by  the  ancient 

? Sfe  the  reference  to  Mj  diflertatiens,  p.  38.  of  this  tradf. 

“ Greeks 
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refined  fources,  men  had  by  fimilar  grada- 
tions acquired  a more  liberal  and  enlarged 
mode  of  thinking.  “ They  recovered  the 
**  powers  of  enquiry  and  refledion,  faculties 
of  which  they  feemed  long  to  have  loft 
**  the  ufe.”  J And  by  the  art  of  Printing, 
which  was  difcovered  nearly  at  the  fame 
time,  the  facility  both  of  acquiring  and 
propagating  the  refined  fentiments,  the  ele- 

Greeks  and  Romans,  the  chafte  and  correct  tafte  of 
“ their  works  of  genius  appeared  frigid  and  unanimated  to 
“ to  a people  of  a more  warm  imagination.  It  was  im- 
poffible  for  them  to  admire  the  poets  and  hiftorians  of 
“ Athens  and  Rome.  But  they  were  fenfible  of  the  merit 
“ of  their  philofophers.  The  operations  of  the  intelletSl 
“ are  more  fixed  and  uniform,  than  thofe  of  fancy  and  tafte. 
“ Truth  makes  an  impreflion  nearly  the  fame  in  every 
place;  the  ideas  of  what  is  beautiful,  elegant,  or  fub- 
“ lime,  vary  in  different  climates.”  It  may  be  therefore 
urged,  without  any  fufpicion  of  prejudice,  that  tho’  the 
Arabian  writers,  previoufly  to  the  taking  of  Conftanti- 
nople,  had  preferved  in  Europe  a flight  knowledge  of  the 
Grecian  logic,  medicine,  and  philofophy;  even  this  know- 
ledge, difguifed  by  minute  fubtleties  and  metaphyfical  dif- 
quifitions,  was  alfo  deprived  of  the  graces  of  the  original 
language,  in  which  it  had  been  conveyed.  From  hence  it 
naturally  happened,  that  their  tranflations  were  but  little 
read,  and  produced  no  general  effedl.  At  the  fame  time 
the  divine  works  of  the  hiftorians  and  poets  of  Greece  were 
totally  neglected,  and  feemed  buried  in  oblivion  ; ’till  this 
great  event  brought  them  again  to  light.  Then  the  Genius 
of  ancient  Greece  appeared  in  his  native,  fimple,  and  moft 
attraftive  attire,  with  an  influence  very  limilar,  and  not 
inferior,  to  that  afcribed  by  I ully  to  the  appearance  of 
Virtue  in  a vifible  form,  “quse  ii  oculis  cerneretur,  mira- 
“ biles  amores,  ut  ait  Plato,  excitaret  fapientiaj.”  Cicero 
de  Off.  L,  I.  C.  5. 

J Roberi/on's  Hift.  of  Charles  V.  Vol.  p.  i6g. 
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gance,  taftc,  and  philofophy  of  Greece,  was 
wonderfully  incrcafed.  * The  revival  of 
learning  by  degrees  introduced  the  Reforma- 
tion of  Religion  ; “f*  and  this  Reformation 
flill  farther  encouraged  thofe  enlarged  views, 
which  the  ftudy  of  the  ancient  authors  had 
infpired.  “ The  human  mind  was  now 
roufed,  by  irrefiftable  caufes  from  the  le- 
thargy,  in  which  it  had  been  funk  for  fo 
“ many  ages,”  The  fame  ardent  fpirit  of 
inquiry  difplayed  itfelf  in  the  exertions  of 
the  profeflbrs  of  every  fcience  ; and  the 
Chemifls  found  a new  and  extenlive  field 
for  the  employment  of  their  induflry  and  zeal 
in  the  treafures  of  America  and  the  Eaff, 
which  had  been  lately  revealed  to  the  old 
world,  by  the  fuccefsful  voyages  of  Columbus 
and  Gama, 

* See  Robertfon's  Hift.  ubi  fup.  p.  168,  & 169. 
f Luther  openly  declared  his  oppofition  to  the  Pope  in 
1520. 

X Columbus  difcovered  the  New  World  on  the  12th  of 
Odober  1492,  and  arrived,  after  his  firft  voyage,  at  Lifbon, 
Feb.  24.  1493* 

Gama  failed  from  Lifbon  on  the  9th  of  July  1497, 
doubled  the  Cape  of  Good  Hope  on  the  20th  of  Novem- 
ber following,  on  the  22nd  of  May  1499,  he  arrived  at 
Calicut  on  the  coaft  of  Malabar,  and  landed  on  his  return 
at  Lifbon,  on  the  i^^th  of  September  1499. 

See  Robertfon’s  Hift.  of  America,  8vo.  Vol.  I.  p.  130, 
et  feq.  and  p.  208,  et  feq. 

Thefe  are  to  be  marked  as  the  periods,  when  the  trea- 
fures of  America  were  revealed,  and  thofe  of  the  Eaft  ren- 
dered 
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From  this  sera  the  number  of  Chemifts, 
and  chemical  writers  increafed  immenfely  j 
fo  that  it  would  be  almoft  impoflible  even 
to  enumerate  their  names.  But  ftill  their 
works  were  not  entirely  free  from  the  myf-  , 
terious  jargon  of  Alchemy.  Their  theories 
were  obfcured  and  clouded  ; and  thefe  illu- 
fions  would  perhaps  have  continued  to  this 
day,  had  not  our  illuftrious  Countryman, 
Bacon,  pointed  out  the  true  path  of  che- 
mical and  phyfical  inquiry,  by  difcounte- 
nancing  the  abfurd  hypothefes  which  pre- 
vailed, and  diredling  men  to  the  true  fource 
of  the  knowdedge  of  nature.  Experiment. 
“ It  has  ever  been  the  misfortune  of  philo- 
fophical  Genius,”  fays  an  elegant  writer,* 
“ to  grafp  at  objeds  which  Providence  has 
placed  beyond  its  reach,  and  to  afcend  to 
‘‘  general  principles,  and  to  build  fyftems, 
“ without  that  previous  large  colledion  of 
“ fads,  which  alone  can  give  them  a folid 
**  foundation.”  ^ Genius  is  na- 

“ turally  impatient  of  reftraint,  keen  and 
**  impetuous  in  itspurfuitsj  it  delights  there- 

« 

dered  more  acceflible  to  the  European  nations,  tho’  many 
years  elapfed  before  the  true  value  of  thefe  difcoveries  was 
known,  or  the  productions  of  thefe  diftant  countries  pro- 
perly examined,  and  applied  to  the  purpofes  of  the  arts  and 
iiiedicine. 

^ GV^^ory’s  comparative  view.  Vol.  I.  p.  114.  cd.6th. 

“ fore 
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fore  in  building  with  materials,  which  the 
“ mind  contains  within  itfelf,  or  fuch  as  the 
‘‘  imagination  can  create  at  pleafure.  But 
the  materials,  requifite  for  the  improve- 
‘‘  ment  of  any  ufeful  art  or  fcience,  muft  all 
“ be  colleded  from  without,  by  fuch  Ilow 
and  patient  obfervation,  as  little  fuits  the 
“ vivacity  of  genius,  and  generally  requires 
“ more  bodily  activity,  than  is  ufually  found 
“ among  philofophers.”  * But  Bacon  re- 
called philofophy  from  the  altitude,  to  which 
die  was  continually  foaring,  and  fixed  her 
down  to  her  proper  fiation.  He  confined 
her  labours  to  the  patient  path  of  experi- 
ment ; . and  feeing,  with  a prophetic  eye, 
what  a change  this  dodtrine,  if  purfued,  would 
effedt  in  fcience,  he  did  not  hefitate  to  prefix 

* The  following  paflage  in  the  introdudfion  to  the  O- 
pufcula  of  the  celebrated  profeflor  Bergman^  to  whom  mo- 
dern Chemiftry  owes  great  obligations,  correfponds  with, 
and  will  enforce,  thefe  obfervations  of  Dr  Gregory. 

“ Scilicet  ab  una  parte,  perquam  cara,  molefta  et  longa 
eft  via  experimentalise  Hanc  igitur  non  omnium  ferunt 
“ facultates  ; multis  defunt  idonea  inftrumenta  : aliis  ne- 
“ ceffaria  dexteritas  : plerifque  fufficiens  patientia  et  con- 
“ ftantia  ; nam,  fires  ftatim  non  fuccedit,  faftidiendo  co- 
“ natum  deferunt.  Homo  fibi  relidtiis  per  naturam  otio  eft 
“ deditus.  Ab  alia  parte  via  contemplativa  noftrae  feiendi 
“ cupiditati  favens,  et  cito  et  facile  facraria  naturie  refe- 
“ rando,  demulcet  inexplebile  omnia  explicandi  delide- 
“ rium  ; vanam  arrogantiam  focillat,  omnia  noftro  intel- 
“ ledfui  pervia  fingendo.” 

Bergman  Opufe.  Vol.  I.  Introd.  p.  iv.  De  indaeando 
vero. 


to 
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to  this  important  fyftem  the  title  of  Injlau- 
ratio  Magna  : having  at  length,  as  he  himfelf 
cxprefles  it  in  his  dedication  to  the  King, 
pointed  out  the  way,  by  which  “ poft  tot 
mundi  astates,  philofophia  and  fcientis  non 
lint  amplius  penfiles  ec  aereas,  fed  folidis 
“ experientiae  omnigenae,  ejufdemque  bene 
“ penhtatae,  nitantur  fundamentis.” 

The  evident  truth  of  this  dodlrine  had  an 
immediate  influence  on  the  ftudy  of  natural 
philofophy  and  Chemillry.  Societies  of  ftu- 
dious  and  ingenious  men  were  formed,  with 
the  profefled  intention  of  collecting  faCts 
and  promoting  experimental  knowledge.  Of 
thefe  none  were  more  early  eflablilhed,  none 
have  obtained  a higher  reputation,  than  thofe 
of  Paris  and  London.  * Amongfl:  the  emi- 
nent chemical  authors,  who  diflinguilhed 
themfelves  foon  after  this  reformation  of 
the  fcience  of  nature,  the  names  of  NewtoJi 
and  Boyle  deferve  particular  notice.  The 
active  and  comprehenflve  mind  of  Newton, 


Tix  Sprat  fays,  “ the  Royal  Society  had  its  beginning  in 
“ the  wonderful  pacific  year  1660,  fo  that  if  any  conjec- 
“ tures  of  good  fortune,  from  extraordinary  nativiti0, 
**  hold  true,  we  may  prefage  all  happinefs  to  this  under- 
taking.”  of  the  Royal  Society^  p.  58.  But  I believe 
the  date  of  their  charter  of  incorporation  is  on  the  15th 
of  July  1662. 

The  Royal  Academy  of  Sciences  at  Paris  wais  inftituted 
i in  1666. 


K 


found 


74  OF  THE  STUDY 

found  not  fufficient  employment  in  the  fub- 
limer  fciences  of  geometry  and  aftronomy, 
but  inveftigated  with  equal  ardour  the  moft 
fecret  recedes  of  nature  by  phyfical  and  che- 
mical experiments.  But  in  the  annals  of 
Chemiftry  no  name  deferves  a higher  eulo- 
gium  than  that  of  Mr.  Boyle.  Of  a mild 
and  amiable  difpofition,  and  a delicate  frame 
of  body,  he  was  not  formed  to  take  an 
a6tive  part  in  thofe  unhappy  tumults,  which 
diftradted  this  country  during  the  earlier 
part  of  his  life.  Thus  the  circumftances  of 
the  times  concurred  with  his  own  philo- 
fophic  temper  to  induce  him  to  devote  his 
life  to  literary  purfuits,  to  an  inveftigation 
of  the  properties  of  bodies,  the  powers  and 
operations  of  nature,  the  inventions  of  art, 
and  all  the  various  branches  of  fpeculative 
and  practical  Chemiftry.  He  was  the  author 
of  almoft  innumerable  trads,  compofed  with 
equal  candour  and  fpirit.  His  ftyle  may 
perhaps  be  deemed  by  fome  incorred  or  too 
diffufe  j but  that  was  lefs  his  own  imper- 
fedion  than  that  of  the  age  in  which  he 
lived,  when  a florid  and  luxurious  mode  of 
Writing  was  confidered  as  the  moft  elegant  and 
cxpreffive.  ^ He  held  an  open  and  candid  • 

I 

* See  the  very  juft  obfervations  of  the  ingenious  DvTVar^ 
ton  on  the  ftyle  of  the  writers  of  Charles  the  Second^s  reign. 
EJfay  on  Pope.  Vol,  I.  p,  157. 
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communication  with  all  the  eminent  Che- 
mifts  of  his  age,  and  while  he  refided  in  this 
place  during  the  civil  wars,  he  invited  the 
lovers  of  the  fcience  of  nature  to  frequent 
meetings  and  literary  converfations  ; and 
thus  formed  the  rudiments  of  that  celebrated 
Society,  which  after  the  Reftoration  obtained 
the  Royal  approbation  and  patronage,  and  has 
lince  held  fo  high  a rank,  and  an  eftimation 
fo  well  deferved,  amongft  the  literary  focie- 
ties  of  Europe,  “f*  But  the  attention  of  the 
learned  in  England  to  Chemiftry  was  confi- 
derably  interrupted  by  Harvey  s * difcovery 

f As  this  Univerfity  has  had  the  honour  in  fome  degree 
of  laying  the  foundation  of  a Society  fo  juftly  celebrated, 
it  cannot  but  be  regretted  that  meetings  of  this  kind  are  fo 
little  encouraged  here.  The  utility  of  them  cannot  be  de- 
nied : the  general  difpofition  of  the  learned  and  ingenious 
in  every  confiderable  town  in  this  ifland,  and  on  the  con- 
tinent, to  form  fuch  focieties  evidently  (hews  the  pleafure 
and  advantage,  which  refults  from  them.  But  we  need 
not  look  into  the  world  for  proofs.  Our  own  fituation  fur- 
nifhes  one  equal  to  a demonftration,  as  the  feeds  of  the 
Royal  Society  were  planted,  and  grew,  and  by  fuch  care- 
ful and  tender  treatment  were  foftered  and  cherilhed  in  this 
very  foil. 

* Harvey  publiftied  his  doctrine  of  the  circulation  of 
the  blood  in  1628  : and  therefore  it  may  be  thought  extra- 
ordinary, that  this  celebrated  event  in  the  annals  of  me- 
dicine fhould  be  mentioned  amongft  the  caufes  which  re- 
tarded or  impeded  the  ftudy  of  Chemiftry  in  England  forty 
or  fifty  years  after  : but  it  fliould  be  obferved,  that  it  is 
only  mentioned  as  a co-operating  caufe,  a<fting  in  con- 
junction with  other  circumftances,  whicb  particularly  en- 
couraged mathematical  ftudies  in  this  kingdom,  and  gave 

K 2 to 
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of  the  circulation  of  the  blood,  and  by  the 
doctrines  and  controverfies  to  which  it  gave 


to  geometry  fo  great  a pre-eminence  over  all  other  fciences. 
Soon  after  Harvey’s  firft  publication  of  his  W'ork  the  civil 
wars,  or  at  leall  the  unhappy  controverfies  which  led  to 
them,  broke  out : and  therefore  this  extraordinary  difco- 
very  did  not  for  many  years  fhew  its  proper  influence  on 
the  ftudies  and  purfuits  of  thofe,  who  cultivated  any  branch 
of  natural  philofophy  in  this  country.  It  was  not  till 
learning  began  to  emerge  from  the  obfcurity,  which  had 
overwhelmed  it  during  the  tumult  and  diftradfion  of  the 
nation,  that  this  influence  was  experienced.  The  doflrine 
of  Harve\'  had  been  in  the  mean  time  violently  attacked 
and  oppofed  on  the  continent,  and  even  in  this  ifland.  The 
defence,  or  confutation  of  it,  required  a knowledge  of  the 
general  laws  of  Hydroftatics  and  H .draulics,  and  of  the 
forces,  by  which  fluids  contained  in  certain  canals,  may  be 
propelled  in  a continual  or  alternating  ftream,  as  well  as 
of  the  refiftances,  which  may  accelerate  or  retard,  inter- 
rupt or  obftiuft,  their  free  courfe.  But  an  acquaintance 
with  thefe  laws  is  intimately  conneded  with  the  fundamen- 
tal principles  of  mechanical  philofophy,  of  w'hich  Geome- 
try is  the  bafis  : it  is  therefore  no  unreafonable  aflertion, 
that  thefe  difputes  tended  in  a confiderable  degree  to  the 
encouragement  of  geometrical  ftudies  in  preference  to  all 
others.  It  is  however  certain,  that  the  mathematical  doc- 
trines, ftill  farther  encouraged  by  the  aftoniftiing  refearches 
of  Sir  Ifaac  Newton  and  fome  others,  prevailed  fo  uni- 
verfally,  not  only  in  England,  but  on  the  continent  alfo, 
that  the  fyftem  of  medicine  was  entirely  occupied  by  them, 
and  the  « hemical  theories  almoft  totally  excluded.  This 
change  eftablilhes  an  8th  acra  in  the  hiftory  of  phyfic,  the 
asra  of  the  mechanical  dogmatifm,  a period  concerning 
which  it  is  to  our  purpofe  to  obferve,  that  its  diftinguifh- 
ing  chara6l;er  is  the  prevalence  of  the  mathematical  doc- 
trines, that  its  introduftion  is  marked  by  Harvey’s  difeo- 
verv  of  the  circulation  of  the  blood,  and  the  exclufion  of 
Chemiftry,  and  that  its  conclufion  is  diftinguifhed  by 
Bovrhaave’s  incorporation  of  the  mechanical  and  chemi- 
cal fyftems  into  one, 

rife, 
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rife  5 but  ftill  more  by  the  wonderful  pro- 
grefs  of  Sir  Ifaac  Newto?2  in  the  inveftigation 
of  the  laws  of  the  planetary  fyftem.  Hence 
, the  fludies  of  aitronomy  and  geometry  were 
introduced  moft  juflly  into  general  repute 
in  England  : but  unhappily,  while  thefe 
fciences  were  cultivated  with  the  greateft 
advantage  and  fuccefs,  many  others  were 
excluded  and  negledted,  as  unneceffary  to  the 
perfe6lion  of  a liberal  education.  Medicine 
in  a very  particular  manner  felt  the  influence 
of  this  fyftem.  The  dodtrines  of  Chemiftry 
were  rejected.  Not  only  the  theory,  but 
even  the  practice  of  phyfic,  was  condudled 
and  explained  upon  mechanical  or  geome- 
trical principles.  Chemiftry  of  courfe  was 
difregarded  and  uncultivated,  except  by  a 
few  retired  perfons  for  their  amufement. 
But  in  Germany  it  had  a different  fate.  Be- 
ftdes  authors  of  inferior  note,  Stahl,  Hoffmann, 
and  Boerhaave,  three  of  the  moft  illuftrious 
names  recorded  in  the  annals  of  philofophy, 
not  only  fuftained,  but  advanced  the  repu- 
tation of  Chemiftry  to  a height,  which  it 
required  the  moft  confummate  genius  to 
attain.  The  genius  indeed  of  Stahl  ^ was 
exceeded  only  by  his  indefatigable  induftry, 

* Lejlie  on  Animal  Heat,  Ch.  II.  p.  103. 

Bitlionary  of  Chemijiry,  preliminary  difcourfe.  P.  x. 

He 
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He  feems  to  have  taken  in  at  one  view  thc' 
almoft  boundlefs  range  of  chemical  phasno- 
mena,  and  by  maturely  weighing  and  judi- 
cioufly  placing  them  in  their  proper  light, 
has  formed  a fatisfadlory  theory  of  many  of 
the  moft  important  operations  of  nature. 
His  theory,  efpecially  that  which  relates  to 
fire  and  the  principle  of  inflammability  (for- 
med indeed,  it  muft:  be  acknowledged,  on  the 
principles  of  his  predeceflTor  Becher'\')y  has  not 
been  invalidated  by  time,,  the  foie  impartial 
teft  of  fyflems  : on  the  contrary,  it  is  every 
day  more  and  more  confirmed  by  the  various 
advances,  which  are  daily  made  in  Chemiftry 
and  natural  philofophy.  Hoffmanns  excur- 
fions  in  the  wide  field  of  theory  were  lefs 
extenfive.  His  diflinguifhing  character,  as  a 
chemift,  feems  to  have  been  an  extreme  pa- 
tience and  perfeverance  in  inveftigating  by 
experiment  the  qualities  of  bodies.  We  find 
curfelves  indebted  to  his  labours  in  almofi; 
every  branch  of  the  fcience,  but  principally 
in  the  examination  of  mineral  waters,  “f* 
More  modern  obfervations  have  carried  this 
invefiigation  to  a greater  degree  of  perfec- 
tion 5 but  almofi;  the  firfi;  rudiments,  from 

* Id.  ibid. 

t Boerhaav^^  Chemiftry,  by  Shaw.  Vol.  I,  p.  6o. 
Note  X, 

which 
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which  all  the  fubfequent  improvements  have 
fprung,  we  owe  to  the  induftry  of  Hoffmann. 
While  Stahl  and  Hoffmann  thus  revealed 
the  arcana  of  particular  divifions  of  the 
great  kingdoms  of  nature,  Boerhaave,  taking 
a more  comprehenfive  view  of  the  fcience  of 
Chemiftry  in  its  utmoft  extent,  diffufed  a 
new  light  over  every  part.  He  colledted  the 
obfervations  of  all  former  chemifts  ; he  exa- 
mined their  theories ; he  repeated  their  ex- 
periments ; he  compared  them  with  thofe 
of  his  contemporaries  ; and  having  collected 
an  immenfe  treafure  of  chemical  fadts,  he 
formed  the  whole  by  his  uncommonly  me- 
thodical genius  into  a mofl  perfedt  fyftem, 
that  has  long  been,  and  muft  ever  continue, 
the  objedt  of  univerfal  admiration  ; a fyflem 
fo  perfedt,  that  moft  writers,  who  have  given 
the  hiffory  of  Chemiftry,  have  concluded 
their  narration  with  this  great  name,  as  if 
no  addition  had  been  fince  made,  or  could 
be  afterwards  expedled,  in  the  Science.  * 

But  Chemiftry,  being  founded  in  expe- 
riment, can  have  no  limitation.  We  may 
mofl  juftly  ufe  of  this  fcience  the  words, 
which  a celebrated  ancient  writer  employed, 
when  fpeaking  of  the  acquifitions  of  learning 

* Di^ionary  of  Chemijiry,  Englifli,  prelim.  Difc,  p.  xi, 

in* 
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in  his  time : “ Patet  omnibus  veritas ; nonduni 
“ eft  occupata ; multumque  ex  ilia  etiam  fu-* 
turis  rcli(ftum  eft.  Multum  adhuc  reftat 
“ operis  multumque  reftabit  : nec  ulli  nato 
poft  mille  faecula  precludetur  occafio  ali- 
**  quid  Temper  adjiciendi.”  ^ At  the  very 
time,  when  it  was  fuppofed,  that  Boerhaave 
had  completed  the  chemical  fyftem,  and  had 
left  nothing  to  pofterity  to  add  to  his  work 
but  further  illuftrations  by  the  collection  of 
new  faCts,  Dr  Hales  connected  the  chemical 
and  mechanical  principles  in  his  explanation  of 
the  phtenomena  of  vegetation,  and  by  a feries 
of  moft  interefting  and  engaging  experi- 
ments, laid  open  a perfectly  new  path,  -f*  and 

* L.  Ann.  Seneas.  Epift.  64. 

“ Fundamento  jam  pofito,”  (z.y&T)r  Tf^atfony  fpeakingof 
the  progrefs  of  Chemiftry,  “ molem  extruxere  paululum 
“ recentiores,  felici  admodum  folertia  ; nec  asdificio  ad- 
miniculum,  nec  forma  deeft  : faftigium  operi  quod  in- 
finitum  eft,  nulla  ingeniorum  fagagitas,  nulla  temporum 
“ diuturnitas  unquam  imponet.” 

t I have  mentioned  Dr  Hales  as  the  introducer  of  the 
New  Philofiphyy  tho’  I do  not  mean  to  deny  that  both  Hel- 
mont  and  Boyle  had  before  taken  notice  of  the  elaftic 
fluids  extricated  in  various  procelTes,  or  to  aflert  that  Hales 
has  in  any  degree  a prior  claim  to  the  difcoveries  of  Brown- 
riggy  Cavendtjhy  Blacky  or  Priejileyy  &c.  but  as  M.  Lavoi- 
fier  has  obferved,  {^Opufcules  Phyjiques  et  ChymiqueSy  Chap, 
III.)  Dr  Hales  was  the  firft  perfon  who  conceived  any 
idea  of,  or  inftituted  any  experiments  to  demonftrate,  the 
quantities  either  abforbed  or  extricated  in  fuch  cafes.  Dr 
Hales  likewife  employed  much  time  in  analyftng  various 
bodies,  particularly  the  human  calculus,  and  the  prepara- 
tions recommended  as  Solvents  or  Lithontriptics]  the  ana- 
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led  the  way  to  thofe  curious  inveftiga- 
tions  of  the  nature  of  fire  and  air,  which 
diftinguifh  the  hiftory  of  natural  philofophy 
in  the  prefent  age.  Yet  fo  great  was  the 
attachment  of  the  lovers  of  learning  in 
England  to  the  fiudy  of  the  fublimer  parts 
of  geometry,  that  poffibly  this  new  path 
might  have  been  long  deferted  and  untried ; 
had  not  the  Britilh  parliament,  (anxious  to 
fatisfy  the  humane  defire  of  the  nation  to 
difcover  a remedy,  whereby  the  excruciating 
torments  attending  calculous  complaints 
might  be  alleviated,)  propofed  their  premium 
for  the  publication  of  Mrs.  Stephens'?,  folvent, 
which  in  private  praftice,  under  her  own 
directions  and  adminiftration,  had  been  for 
fcveral  years  productive  of  the  mod  falutary 
effects.  ^ But  this  grant  led  the  way  to 

lyfls  of  which  fubftances  was  greatly  afllftant  iii  introdu- 
cing the  experiments  on  elaftic  fluids.  Therefore  it  cer- 
tainly may,  without  violence  to  truth,  be  alledged  that  his 
obfervations  led  the  way  to  thofe  later  difcoveries  in  Che- 
miftry,  which  are  connedled  with  them  by  a chain  fo  re- 
gularly continued.  See  more  on  this  fubjeil  in  the  next 
note. 

* As  this  celebrated  medicine  has  been  the  obje£t  of  fo 
much  attention  and  difpute,  and  has  produced  fuch  im- 
portant confequences  in  Chemiftry  and  medicine,  a*few 
obfervations  relative  to  its  difeovery  and  publication  may 
not  be  impertinent. 

Mrs  Joanna  Stephens,  the  daughter  of  a gentleman  of 
good  eftate  and  family  in  Berlcfhire,  about  the  year  1720, 
accidentally  met  with  a receipt  for  the  ftone,  confifting 
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much  altercation  in  the  philofophical  world, 
fome  ftrenuoufly  maintaining  that  this  boafted 

of  egg-fliells  dried  in  an  oven,  and  powdered,  which  fhe 
adniiniftered  to  feveral  perfons.  After  fome  trials  the  be- 
gan to  burn  the  egg-lhells  ; and  it  was  found,  that  the 
powder  was  more  efficacious  in  proportion  as  the  egg-ftiells 
were  more  burnt.  She  afterwards  found  it  advantageous 
to  add  the  afhes  of  fome  burnt  vegetables,  a deco6tion  of 
herbs,  and  a little  alicant  foap.  The  reafons  for  thefe  ad- 
ditions and  alterations  it  is  not  within  the  compafs  of  my 
prefent  intention  to  fuggeft.  I am  only  giving  an  outline 
of  the  hiftory  of  this  difeovery,  as  of  a remarkable  sera  in 
the  annals  of  Chemiftry.  This  improved  compofition  fhe 
ufed  many  years  with  great  fuccefs.  Her  reputation  in- 
creafing  coiifiderably,  in  the  year  1735  the  Hon,  Ed.  Car- 
teret began  her  medicines,  and  received  fuch  fignal  bene- 
fit, that  the  attention  of  the  public  became  excited  and 
engaged.  In  1737  the  cures  performed  by  her  were  fo 
rnany,  and  fo  well  attefted,  that  the  fpeedy  publication  of 
them  was  judged  to  be  of  great  importance  to  mankind. 
Ai>d  accordingly  in  1738,  a propofal  for  raifing  5000/. 
by  contribution,  as  a reward  to  Mrs  for  difeover- 

ing  her  medicines,  was  made  to  the  public  with  her  con- 
fent.  (See  a lift  of  the  contributors,  at  the  end  of  Harllefs 
view  of  the  evidence  for  and  againft  Mrs  Stephens’s  medi- 
cines.) But  as  this  propofal  did  not  meet  with  fuccefs,  fhe 
was  advifed  to  apply,  in  the  year  1739,  to  the  Houfe  of 
Commons  by  petition  for  the  abovementioned  reward,  fub- 
mitting  her  medicines,  when  difeovered,  to  fuch  exami- 
nation, as  the  houfe  fhould  think  fit,  before  the  payment 
of  the  reward.  The  bill  pafied  both  houfes,  and  had  the 
Royal  aflent,  June  14.  of  the  fame  year.  She  prefented  a 
paper,  containing  her  method  of  preparing  and  giving  her 
medicines,  on  the  i6th  to  the  Archbifhop  of  Canterbury 
( the  firft  named  of  a committee  compofed  of  the  great 
officers  of  ftate,  the  cenfors  of  the  college  of  phyficians, 
and  feveral  other  eminent  phyficians,  furgeons,  and  natu- 
ral philofophers).  This  paper  was  publifhed  in  the  Gazette, 
by  order  of  the  committee,  June  ig.  On  the  5th  of 
March  1740,  the  truftees,  convinced  that  fufficient  trials 
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medicine  was  not  a folvent  of  the  Rone, 
others  affirming  that  there  had  been  given 

had  been  made,  and  fatisfa^Iory  proofs , add  need,  both  of 
the  efficacy  and  even  of  the  folvent  power  of  the  medi- 
cines, figned  the  certificate  required  by  the  act  of  parlia- 
ment, and  on  the  17th  of  March  following  fhe  received 
■ the  reward  of  5000/.  from  the  exchequer. 

Supplement  to  Hartley’s  prefent  ftate  of  the  evidence,  &c. 

Mrs  Stephens  never  aflerted,  that  this  medicine  was  of  her 
own  invention.  It  was  probably  borrowed  from  fome  old 
family-receipt  book.  And,  not  with  an  intention  to  de- 
traft  from  that  degree  of  merit,  which  may  be  thought  to 
belong  to  her,  it  may  be  obferved,  that  the  ufe  of  all  the 
fubftances,  recommended  in  her  preferiptions,  had  been 
pointed  out  by  numerous  authors  long  before,  though  not 
exactly  in  the  fame  form,  as  efficacious  in  difeafes  of  the 
kidneys.  Thus  Gerard  fpeaks  of  the  diuretic,  nephritic, 
atid  lithontriptic  virtues  of  all  the  vegetables,  which  are 
received  either  into  her  pills  or  her  decodtion.  (See  Hart- 
ley^ uti  fup.)  It  may  be  faid,  that  he  does  not  direct  them 
to  be  burnt,  but  this  hint  might  be  borrowed  from  fome 
other  author,  when  once  the  idea  was  adopted,  that  in  any 
Fate  of  preparation  they  poflefled  fuch  virtues.  Boerhaave 
remarks  [Chemia,  Vol.  2.  p.  53.)  that  Bafil  Valentine  pre- 
pared a medicine  for  the  gout  and  ftone  from  the  afhes  of 
burnt  vine  twigs  in  preference  to  any  other  alkali,  which 
plainly  fhews  that  an  opinion  of  the  efficacy  of  alkalies  in 
this  intention  was  not  of  modern  date.  And  indeed  Sen- 
nertus,  in  his  diflertation  De  Calculo^  [Sennerti  Op*  Vol. II. 
p.  1 100)  beftows  very  high  encomia  on  a Liquor  Nephfi- 
ticus  made  with  fait  of  white  tartar.  We  are  informed 
alfo  by  Dr  Rutty  ( fee  his  account  of  fome  experiments  on 
Mrs  Stephens’s  medicines,  p.  13.)  that  Hermannus  long 
a^o  remarked  the  virtue  of  quicklime  in  cafes  of  the  gout 
and  the  ftone  ; and  Van  Swieten  (Comment,  in  Boerhavii 
Aph.  Vol.V.  p.  314.)  has  added  to  this  teftimony  thofe 
of  Bafil  Valentine^  of  Bartholinus,  and  an  Englifh  phyfician 
of  the  name  of  Dickinfon.  The  folvent  qualities  of  alka- 
lis and  quicklime  being  once  admitted,  the  addition  of  foap 
td  the  conipofition  was  naturally  fuggefted,  both  from  its 
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the  mofl:  indifputable  proofs  of  its  efficacy. 
It  is  not  my  delign  to  enter  upon  the  difcuf- 
fion  of  this  quelHon.  I only  mention  it  to 
obferve,  that  thefe  difputes  were  productive 
of  more  beneficial  effeCts,  than  ufually  re- 
fult  from  fuch  caufes,  and  tended  greatly  in 
their  confequences  to  the  revival  of  the 
ftudy,  and  the  enlargement  of  the  objeCts, 
of  Chemiftry.  Several  ingenious  men,  who 
took  no  interefi:  in  the  difpute,  except  as  far 
as  it  was  connected  with  medicine  and  Che- 
miftry,  profecuted  an  analyfis  of  the  com- 
pofition  itfelf,  and  having  difeovered  that  its 
mofi:  efficacious  ingredients  were  alkaline 
fait  and  calcined  calcareous  earth,  they  were 
infenfibly  led  into  a more  minute  examina- 
tion of  the  nature  and  qualities  of  thefe  fub-  , 
itances,  and  the  properties  upon  which  their 


eftablifhed  reputation  as  a menftruum  and  detergent,  as  alfo 
from  the  knowledge  of  its  compofition,  in  which  a large 
quantity  of  alkaline  fait,  and  perhaps  fometimes  a little 
lime,  is  covered  and  guarded  with  a foft  bland  oil. 

This  imperfedf  hiftory  of  Mrs  Stephens’s  medicine  will 
not  be  thought  fuperfluous,  if  it  be  recollefted  that  to  this 
medicine  we  owe  in  no  fmall  degree  the  experiments  of 
Hales  on  Calculi,  and  the  ingenious  tradfs,  on  the  fame  or 
analogous  fubjefts,  of  Hartley,  Rutty,  Whytt,  Aljicn,  and 
many  others,  which  led  the  way  to  the  obfervations  of 
Brownrigg,  Black,  Cavendijh,  Priejilcy,  and  almoft  all  the 
writers  of  the  prefent  day,  who  have  enriched  the  collec- 
tions  ol  philofophy  with  their  invaluable  experiments  on 
sir  and  elaftic  fluids, 
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chemical  and  medicinal  powers  may  be  fup- 
pofed  to  depend.  This  inquiry  introduced 
that  feries  of  experiments,  which  have  im- 
mortalized the  names  of  Brownrigg,  Ca- 
^endi/Jji  Black,  Macbride,  Priejiiey,  and  many 
other  ingenious  perfons  of  our  own  country, 
to  whom  Chemiftry  owes  almoft  infinite 
obligations ; and  thofe  of  Venel,  Lavoijier, 
Scheele,  Bergman,  Fontana,  Volta,  Ingenhoufz, 
and  many  other  illuftrious  foreigners.  At 
the  fame  time,  that  one  branch  of  Chemiflry 
has  received  fo  great  additions  and  improve- 
ments, the  fcience  in  general  has  been  in- 
troduced into  more  univerfal  repute  and  re- 
gard ',  and  every  branch  has  received  a pro- 
portionable {hare  of  cultivation  and  advan- 
tage. And  the  more  this  fcience  has  been 
cultivated,  the  more  has  its  connexion  with 
all  thofe  arts,  which  have  a moft  material 
influence  in  human  life,  been  difcovered  and 
acknowledged.  As  this  union  of  Chemiflry 
with  the  arts  immediately  connected  with 
all  the  comforts  and  neceflities  of  life,  has 
been  before  infilled  upon  at  large,  I need 
not  recapitulate,  even  in  the  abflradl,  what 
has  been  already  advanced  : yet  I cannot 
conclude  without  congratulating  you  on 
the  advantages,  which  we  of  this  age  enjoy. 
The  fcience,  wEich  we  wifh  to  cultivate 

and 
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and  to  recommend,  is  now  diftinguifhed 
every  where  by  peculiar  and  partial  favour. 
The  tafte  of  the  age  for  philofophy  in  ge- 
neral ; the  protedion  of  princes ; the  zeal 
of  many  eminent,  intelligent,  and  indepen- 
dent perfons,  attached  not  by  profeflion,  but* 
by  inclination,  to  the  fcience  j the  flcill,  the 
ardour,  and  the  integrity  of  modern  chemifts 
feem  to  promife  the  greatelf  and  the  mod; 
brilliant  difcoveries.  * You  have  thus  feen, 
traced  out  in  a regular  hiftorical  plan,'  the 
origin  of  Chemiftry  from  neceffity  j the  flow 
and  obfcure  increafe,  which  it  received  from 
avarice ; and  the  quick  advances,  which  it 
made  towards  perfection,  when  it  was  nur- 
tured by  philofophy  and  patronized  by 
power. 

In  this  view  of  the  hiffory  of  Chemiftry 
(though  perhaps  it  may  ftill  appear  fufh- 
ciently  long)  I have  given  only  a general 
outline.  I have  touched  only  upon  the  prin- 
cipal points  and  have  enlarged  on  thefe  dif- 
coveries only,  and  their  inventors,  which 
have  produced  fome  memorable  revolution 
in  the  fcience.  It  was  impoflible  to  pay  due 
honour  to  the  name  of  every  illuftrious 
chemifl,  who  has  enriched  the  art.  Many 

Di^ionary  of  Chemijlry^  Eng.  Tranf.  Prelim.  Difc* 

names 
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names  have  been  omitted,  without  any  in- 
tentional difrefpedt,  from  the  contracted 
nature  of  the  plan  ; my  foie  intention  being 
to  give  fuch  a view  of  the  hiftory  and  pro- 
grefs  of  this  fcience,  as  might  animate  my 
audience  to  pay  a juft  attention  to  a branch 
of  knowledge,  which  has  been  the  indirect 
caufe  of  fome  events  the  moft  lingular  in 
hiftory,  and  is  every  day  productive  of  ad- 
vantages the  moft  beneficial  to  mankind.  It 
has  therefore  a double  claim  to  the  favour 
of  thofe  who  cultivate  literary  purfuits 
either  for  inftruCtion  or  amufement,  as  it 
furnifties  an  ample  field  for  the  gratification 
of  that  principle,  fo  inherent  in  our  nature, 
the  love  of  novelty  ; and  at  the  fame  time 
holds  out  the  profpeCt  of  the  moft  fubftan- 
tial  improvements  in  fome  of  the  moft  im- 
portant objects  of  public  and  private  atten- 
tion, in  the  mechanic  arts,  in  medicine,  in 
agriculture,  and  in  commerce. 


Fig.  I. 

The  Sun  and  Gold. 


F I G.  II. 

The  Moon  and  Silver. 


Fig.  III. 
Jupiter  and  Tin. 


Fig.  IV. 
Saturn  and  Lead. 


' F I G,  V.  Fig.  VI. 

« 

Mars  and  Iron.  Venus  and  Copper. 


Fig.  VII. 


Mercury  and  Qiiickfilver. 
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TRACT  II. 


Conjedures  concerning 


Antiquity  of  the  Ule  of  Symbols  in 


A STRONG  MY  and  Chemistry, 


^ ' H E origin  of  writing  muft  be  con- 

ceived  to  be  co-eval  with  the  firft  for- 
mation of  fociety.  I do  not  here  fpeak  of 
alphabetic  writing  ( the  invention  of  a 
much  later  period),  but  of  that  mode,  in 
which  the  ideas  of  the  mind  were  conveyed, 
and  the  tranfadlions  of  men  recorded,  by 
adual,  though  rude,  reprefentations  or  pic- 
tures. The  inveftigation  of  this  fubjedt  has 
given  employment  to  many  able  men,  * and 
much  fatisfadlory  information  may  be  ob- 

* See  particularly  the  Origin  and  Progrefs  of  the 
Sciences  by  the  Prefident  Goguet^  Eng.  Tranflat.  Vol.  I. 


p.  174. 
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tained  from  the  perufal  of  their  learned  re- 
fearches,  by  which  the  progrefs  of  this  me- 
thod of  writing  has  been  traced  in  the  early 
hiftories  of  almoft  all  nations,  previous  to 
the  introdudlion  of  alphabetic  charaders. 
We  cannot  be  furprjzed  therefore  to  find 
fome  traces  of  this  firft  mode  of  writing  in 
the  records  of  thofe  fciences,  which  have 
any  pretenfions  to  great  antiquity  ; or  that 
the  ufe  of  them  lliould  be  adopted  in  other 
arts,  which  afpire  to  the  fame  reputation  of 
primeval  invention.  Thus  the  ufe  of  fym- 
bolical  charaders  has  been  admitted  into  the 
fciences  of  Aftronomy  and  Chemiftry.  It  is 
not  my  intention  to  enter  into  a difquifitioa 
concerning  the  origin  of  fymbolical,  or  as 
they  are  frequently  called  from  their  appli- 
cation in  religious  rites  and  on  facred  mo- 
numents, hieroglyphic  charaders,  any  farther 
than  to  fliew  in  fome  degree  the  reaforr  of 
their  introdudion  into  thefe  two  fciences, 
and  particularly  that,  which  is  the  peculiar 
objed  of  my  profeffion. 

Whoever  engages  in  chemical  purfuits, 
and  in  the  ftudy  of  chemical  authors,  cannot 
but  remark  with  fome  degree  of  curiofity, 
how  extenfively  the  ufe  of  fymbols  has  pre- 
vailed in  this  fcience.  He  is  naturally  led  to 
inquire  from  whence  this  pradice  originated  f ^ 

and 
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and  whether  the  charadlers  employed  are 
merely  arbitrary,  or  have  any  relation,  real 
or  imaginary,  to  the  fubftances  reprefented 
by  them.  That  many  of  thefe  ligns  are  en- 
tirely arbitrary  is  commonly  fuppofed  by 
thofe,  whofe  acquaintance  with  fuch  writers 
is  Bight  and  fuperficial  : but  the  enthuBafm 
of  more  perfect  Adepts,  whofe  reading  and 
experience  has  been  more  extenfive,  has  fug- 
gefted  a very  different  idea.  Every  character 
is  by  them  imagined  to  convey  an  accurate 
defcription  of  the  moB:  effential  quality  of 
the  fubBance  which  it  reprefents. 

It  is  impoflible  to  advance  very  far  in  our 
inquiries  on  this  fubjedti  but  perhaps  fome 
little  light  may  be  thrown  upon  it  by  an 
examination  of  the  probable  origin  of  the 
ufe  of  thofe  few  characters,  which  are  com- 
mon both  to  ABronomy  and  ChemiBry. 

It  is  well  known  that  the  figns,  by  which 
the  chemiBs  diBinguifh  the  feven  principal 
metals,  are  by  aBronomers  applied  to  denote 
the  feven  planets.  If  then  it  could  be  fhewn, 
that  thefe  figns  were  ufed  in  the  fcience  of 
aBronomy  long  before  the  chemiBs  adopted 
them,  it  perhaps  might  be  inferred  with 
juBice,  that  they  were  not  fuggeBed  to  the 
latter  by  any  dire£l  connecBion  between  the 
fymbols  and  the  fubBances  fignified  by  them: 
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but  that  they  were  firft  borrowed,  for  the 
fake  of  myftery,  from  the  aftronomers,  and 
being  thus  introduced,  probably  led  the  way 
to  the  arbitrary  invention  of  many  others  j 
which  therefore  do  not  admit  of  any  expla- 
nation as  being  entirely  the  offspring  of 
caprice. 

Though  the  invefligation  of  this  point 
may  appear  to  fome  more  fpeculative  than 
ufeful,  yet  I hope  it  will  furnifh  both  in- 
ftrudlion  and  amufement,  and  therefore  I 
prefume  to  offer  the  following  obfervations 
concerning  it. 

In  the  iirft  place,  it  may  be  inquired  upon 
what  foundation  the  Chemifts  build  their 
claim  of  priority  in  the  ufe  of  thefe  cha- 
rafters.  Their  advocates  anfwer,  that  the 
characters  exprefs  the  qualities  of  the  feveral 
metals  to  which  they  are  affigned,,  reafoning 
in  the  following  manner.  ^ 

The  character  of  Gold,  is  a circle  with  a 
point  in  its  center  (q).  A circle  was  always 
amongfl  the  oriental  nations  affumed  as  the 
fymbol  of  perfection  and  fimplicity and 
as  gold  is  the  mod  perfeCt  and  fimple  of 
metals,  its  nature  is  \yell  expreffed  by  this 
figure. 

* A more  extenfive  explanation  of  this  pretended  ana- 
logy is  given  by  Dr  Shaw,  See  his  edition  of  JBoerhaave’s 
Chemiftry.  Vol,  I,  p,  68. 
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The  chara(5ler  of  Silver  is  a femicircle,  or 
fometinies  a double  femicircle  ( P ) : by  which 
it  is  implied,  that  filver  is  only  half  fo  pure, 
lo  limpie,  and  perfect  as  gold  ; but  that  if 
it  were  purged  and  refined  from  that  impu- 
rity which  debafes  its  virtue,  that  is,  if  the 
inner  part  were  properly  applied  to  the  outer, 
it  would  have  the  perfedion  of  gold. 

The  type  of  Copper  is  a circle  with  a 
crofs  underneath  ( ? ),  and  denotes,  that  the 
body  or  balls  of  this  metal  is  gold,  though 
joined  with  fome  corrolive  fubftance  ; a crofs 
or  part  of  a crofs  being  the  character  ufed  by 
the  ancient  chemifts  to  denote  any  corrolive 
or  acrimonious  folvent.  Accordingly  it  has 
been  alTerted  by  fome,  that  copper  of  all 
metals,  filver  only  excepted,  approaches 
neareft  to  gold,  as  its  colour  particularly 
fhews ; and  that  it  requires  nothing  but  the 
reparation  of  its  corrofive  to  its  perfedion. 

The  fymbol  of  Iron  ( ^ ) denotes  gold  at 
the  bafe,  but  overcome,  or,  as  the  heralds 
fay,  Jurmounted  with  a corrolive  quality, 
which  not  being  fo  conliderable  in  quantity 
as  that  of  copper,  and  of  a more  volatile 
nature,  is  reprefented  by  a half-crofs  placed 
obliquely  above  the  circle. 

Tin  is  faid  to  be  half  filver  and  half  cor- 
rolive, which  is  expreffed  by  a femicircle, 
and  a crofs  laterally  annexed  ('4)i  and  the 

adepts 


OF  THE  USE 


94. 

adepts  alledge,  that  tin  approaches  neareft 
of  all  the  metals  to  hlver. 

The  character  of  Lead  (^)  appears  to  be 
that  of  tin  inverted.  Here  it  is  faid,  that 
although  this  metal  has  externally  fome  re- 
femblance  to  filver  and  tin  ; vet  its  corrolivc 

tf 

quality  is  exceedingly  powerful,  and  there- 
fore the  crofs  is  in  this  figure  put  in  the 
fuperior  place  above  the  femicircle.  And  to 
Ihew  the  propriety  of  this  difpofition,  the 
alchemifts  obferve,  that  lead  by  its  corrofive 
property  is  moft  eminently  ufeful  in  the  fcori- 
fication  of  the  imperfedt  metals,  and  in  the 
refinement  of  gold  and  filver. 

The  fymbol  of  Mercury  is  compofed  of 
the  circle  of  gold  in  the  middle,  the  femi- 
circle of  filver  above,  and  the  crofs  at  the 
bottom  ( 5 ) ; which  combination  exprelfes 
that  it  is  intrinfically  gold,  as  its  weight 
feems  to  prove,  but  that  it  has  externally  the 
appearance  of  filver,  and  in  reality  the  pro- 
perties of  neither  : hence  its  purity  is  fup- 
pofed  to  be  debafed  by  a corrofive  property 
almoft  infeparably  adhering  to  it  5 but  if  it 
could  be  feparated,  mercury  would  become 
gold. 

It  is  hardly  requifite  to  remark,  that  this 
explanation  of  thefe  fymbols  has  an  imme- 
diate connexion  with  the  dodtrines  of  the 
i ! 1 alchemifts. 
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alchemifts,  and  fuppofes  a much  earlier 
origin  and  eftablifhment  of  alchemy,  than 
can  be  fupported  by  any  evidence  of  fadl  or 
reafon,  as  I have  in  a former  tradt  attempted 
to  prove. 

The  pretenfions  of  the  Aftronomers  appear 
to  be  founded  upon  a more  fecurc  balls. 

It  is  not  perhaps  poffible  to  produce  diredf 
teftimonies  from  ancient  authors  to  fhew, 
that  thefe  charadters  were  ufed  to  diferimi- 
nate  the  planets  in  the  earlieft  aftronomical 
obfervations  j but  it  may  be  obferved,  that 
fome  authors,  of  no  mean  reputation,  have 
alTerted  that  their  employment  is  of  very 
ancient  date  ; and  tliough  it  cannot  be  re- 
ferred to  the  very  firft  ages,  it  has  preten- 
hons  to  a degree  of  antiquity  much  fuperior 
to  any  plaulible  date  of  the  theories  of  al- 
chemy. Scaliger,  in  his  notes  on  Manilius, 
mentions  as  a proof  that  thefe  charadters 
are  of  very  great  antiquity,  that  we  find  the 
fame  fymbols  engraved  on  many  very  ancient 
ftones  and  rings.  * I am  encouraged  there- 
fore to  advance  fome  arguments,  which 
may  perhaps  render  it  probable,  that  they 
were  originally  invented  and  applied  in  a 
country,  where  aftronomy  received  in  no 
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fmall  degree  its  firft  cultivation  ; particularly 
if  I can  {hew,  that  they  have  a real  connexion 
with  fome  remarkable  circumflances  of  the 
philofophy,  mythology,  and  even  religion 
of  that  country.  It  is  my  intention,  after 
this  attempt,  to  endeavour  to  point  out  the 
circumftances,  which  led  to  their  application 
and  adoption  in  chemiftry. 

The  names  of  the  deities,  appropriated  by 
us  to  the  feven  planets,  are  evidently  Roman. 
They  were,  with  many  religious  ceremonies 
and  inftitutions,  borrowed  by  that  people 
from  Greece.  It  is  more  than  limply  pro- 
bable, that  the  Greeks  adopted  them  from 
the  Egyptians,  as  even  their  own  hiftorians 
acknowledge,  that  they  derived  the  names  of 
their  gods,  and  the  principal  parts  of  their 
theology  and  mythology,  from  /Tgypt.  ^ 
This  opinion,  candidly  advanced  by  Hero- 
dotus and  many  other  authors,  though  op- 
pofed  by  fome  Greek  writers  and  fome  of 
more  modern  date,  feems  now  in  a great 
degree  to  be  admitted  by  all.  It  is  there- 
fore in  the  mythology  of  ^iEgypt,  that  we 

* Heradot.  Euterp,  49,  50,  51,  58,  &c. 

, + Antiquities,  Vol,  I.  B.2,  Of  the  Religion 

of  Greece,  Ch.  i,  Ahbe  Pluche  Hift.  des  Cieux,  L.  i. 
Ch.  2.  et  feq. 

BanUPi  Mythol.  Eng,  Edit.  Vol.  I.  p.  176.  Vol.  11, 
p,  158. 
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muft  feek  for  the  origin  of  the  charaders 
that  were  employed  to  difcriminate  the  pla*- 
nets  in  the  ancient  world,  and  have  in  later 
times  been  admitted  into  the  moft  general  ufe. 

Aftronomy  was  cultivated  in  all  the  orien- 
tal nations,  particularly  in  Chaldasa,  Phoe- 
nicia, and  A5gypt,  in  the  very  earlieft  ages 
of  which  we  have  any  record.  Not  only 
the  uniform  appearances  of  the  fixed  fi:ars, 
but  even  the  more  irregular  movements  and 
revolutions  of  the  planets,  and  their  peculiar 
and  charaderiftic  circumfiances  of  colour  and 
fplendor,  were  accurately  marked  and  ob- 
ferved.  It  is  probable,  that  the  names, 
which  in  thefe  early  obfervations  were  given 
to  the  fiars  and  planets,  were  derived  from, 
or  had  an  immediate  relation  to,  the  mofi: 
fenfible  qualities  of  thefe  fiars.  Scaliger, 
and  the  Prefident  De  Goguet,  have  enume- 
rated many  of  thefe  appellations.  * But  the 
general  ufe  of  thefe  names  was  foon  fuper- 
feded  by  the  gradual  difiemination  of  the 
opinions  of  polytheifm. 

And  the  idea  of  a plurality  of  deities 
having  been  once  fuggefied,  it  was  extremely 
natural,  that  thofe  fplendid  bodies,  rolling  in 

* See  Scaligeri  Comm,  et  Caft.  In  Manil.  edit.  Lutet. 
P-  35- 

De  Goguet's  Origin  of  the  Sciences.  Vol.  I.  p.  417, 
ct  leq. 
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the  immenfity  of  fpace  by  fuch  regular  and 
determined  laws,  fhould  be  confidered  as 
the  habitations  of,  or  confecrated  to,  thofe 
immortal  beings,  by  whofe  immediate  in- 
fluence and  fuperintendence  the  affairs  of  the 
w'orld  were  condudled/^^  It  was  then,  that  the 
names  of  particular  deities  were  appropriated 
to  the  planets,  and  hieroglyphic  charaders 
began  to  be  employed  in  denoting  the  pofi- 
tions  and  phaenomena  of  the  celeflial  lumi- 
naries. 

In  the  farther  inveftigation  of  this  fubjed, 
we  mufl:  feek  for  our  principal  information 
from  the  mythology  of  ^gypt,  or  thofe 
Greek  and  Roman  interpretations,  which 
have  obvioufly  the  fame  origin. 

It  is  indeed  very  probable,  not  only  that 
many  of  the  original  fymbols  of  the  Egyp- 
tians are  unknown  to  us,  but  that  the  hif- 
tory  of  others  is  obfcured ; and  even  the 
fables  of  the  deities  themfelves  confounded 
by  the  multiplied  inventions  of  idolatrous 
fuperftition  : but  though  pofitive  proofs 
may  not  be  in  my  power,  a fufflcient 
foundation  for  plaufible  conjedure  may  al- 

* The  origin  of  idolatry  is  by  all  thcologifts  traced  up 
to  an  admiration,  gradually  increafing  to  adoration,  of  the 
heavenly  hoft,  the  fun,  moon,  and  ftars.  See  Leland,  on 
the  Chriftian  Revelation.  V.I.  C.3.  Banter,  B.  6. 
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moft  always  be  found,  -at  lead:  fo  far  as  to 
confirm  the  point,  which  I wilh  to  eftablilh, 
that  the  fymbols  of  the  planets  were  firft 
applied  in  ^gypt,  the  very  nurfery  of  aftro- 
nomy,  and  afterwards  adopted  in  Greece, 
and  more  lately  at  Rome  : that  thefe  fymbols 
were  formed  from  fome  well  known  circum- 
dance  in  the  hiftory  of  thofe  deities,  by 
whofe  names  the  planets  were  diftinguhhed; 
and  that  they  were  ufed  in  this  fcience  long 
before  they  were  affumed  by  the  alche- 
mifts. 

In  iEgypt  the  hieroglyphic  mode  of  wri- 
ting was  ufed  in  the  greateft  extent,  and 
connected  both  with  the  fciences  and  with 
religion.  By  this  learned  people  a circle 
was  employed  to  denote  perfedlion,  and  par- 
ticularly the  infinite  perfedion  of  the  Su- 
preme Being,  whom  they  denominated  Ofiris. 
His  refidence  they  conceived  to  be  in  the 
great  luminary  of  the  day ; as  from  thence 
they  perceived  the  continual  emanation  of 
light  and  heat,  the  moft  adtive  inftruments 
of  the  bounty  of  Providence,  the  prin- 
ciples of  beauty,  of  vigour,  of  animation 
throughout  the  univerfe.  Hence,  by  a very 
obvious  application,  a circle  came  alfo  to 
be  employed  as  the  hieroglyphic  of  the 
Sun,  The  form  of  the  crefeent  Moon 
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naturally  pointed  out  the  fymbol,  by  which 
that  planet  is  always  typified ; nor  was  fhe 
fiippofed  to  be  deflitute  of  a divine  inha- 
bitant, but  was  confecrated  as  the  palace  of 
the  wife  of  Ofiris,  the  common  mother  of 
mankind. 

To  explain  the  remainder  of  the  aftrono- 
mical  fymbols  upon  the  fame  principle;  it 
is  neceffary  previoufly  to  remark,  that  poly- 
theifm,  in  its  pu reft  form,  is  nothing  more 
than  the  deification  of  particular  attributes 
of  the  Supreme  Being,  arifing  from  the  im- 
becillity  of  human  nature,  unequal  to  the 
comprehenfion  of  One  All-perfedt  God.  * 

* I am  happy  to  have,  coinciding  with’  mine,  the  opi- 
nion of  a perfon  of  fo  much  learning  as  Mr  Bryant,  f 
from  whofe  fyftem  I fhall  take  the  liberty  of  tranfcribing 
a few  lines  ; “ Many  learned  men  have  been  at  infinite 
‘‘  pains  to  clafs  the  particular  deities  of  different  countries, 
“ and  to  point  out  which  were  the  fame.  But  they  would 
“ have  faved  themfelves  much  labour,  if,  before  they  had 
“ bewildered  themfelves  in  thefe  fruitlefs  enquiries,  they 
“ had  confidered,  whether  all  the  deities,  of  which  they 
treat,  were  not  originally  the  fame  ; all  from  one  fource; 
“ branched  out  and  diverfified  in  different  parts  of  the 
“ world.  I have  mentioned,  that  the  nations  of  the  eaft 
“ acknowledged  but  one  deity,  the  Sun  : but  when  they 
“ came  to  give  the  titles  of  Orus,  Ofiris  and  Cham,  to 
“ fome  of  the  heads  of  their  family;  they  too  in  time 
“ were  looked  up  to  as  gods,  and  feverally  worfhipped  as 
“ the  fun.  This  was  prat^ifed  by  the  i^gyptians  : but 
this  nation,  being  much  addicted  to  refinement  in  their 
worfliip,  made  many  fubtile  diftinftions  : and  fuppofing 

J Pryant'i  Mytholog.  Vol,  I.  p.  305. 

“ that 
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The  next  deviation  from  the  fimple  duty  of 
religion  was  the  deification  of  illuftrious 
perfons  or  heroes,  whom  fuperflitious  tradi- 
tions reprefented  as  deities,  that  came  down 
from  heaven  for  the  comfort,  inftrudlion, 

“ that  there  were  certain  emanations  of  divinity,  they 
“ affected  to  particularize  each  by  fome  title  ; and  to  wor- 
“ fhip  the  deity  by  his  attributes.”  I fhould  be  tempted 
to  make  a larger  extra£l  from  this  chapter,  if  I did  not 
recolledl,  that  the  work  is  fo  well  known,  and  fo  highly 
efteemed,  that  it  would  be  needlefs.  I fhall  only  therefore 
refer  to  this  chapter,  as  containing  fufficient  proofs  of  the 
jndentity  of,  at  leaft,  the  Dii  majores  of  the  heathen  world. 
The  palTages,  which  he  has  cited,  ftrongly  corroborate  my 
fentiments,  but  they  need  not  be  again  introduced.  There 
is  a paflage  in  Cicero's  works,  not  noticed  by  Mr  Bryant, 
which  feems  to  prove  plainly,  that  Jupiter  and  the  Sun 
were  confidered  as  the  fame  deity  by  the  wifer  part  of  man- 
kind even  in  the  days  of  Ennius,  though  in  fpite  of  their 
knowledge  and  convidlion  they  were  led  aw^  by  the  ex- 
travagant abfurdities  of  idolatry.  “ Turn  Lucilius,  ne 
“ egere  quidem  videtur,  inquit,  oratione  prima  pars  ( fc. 
“ the  exigence  of  the  gods).  Quid  enim  poteft  efle  tarn 
aperium,  tamque  perfpicuum,  cum  ccelum  fufpeximus, 
cceleftiaque  contemplati  fumus,  quam  efle  aliquod  numen 
“ prasftantiflimae  mentis,  quo  haec  regantur  ? quod  ni  ita 
“ elTet,  qui  potuifTet  aflenfu  omnium  dicere  Ennius, 

“ Jfpicehoc  fublime  candens,  quern  invocant  omnes,  Jovcm, 
“ ilium  vero  et  Jovem,  et  dominatorem  rerum,  et  omnia 
“ nutu  regentem,  et,  ut  idem  Ennius, 

“ Pairetn  Divumque  hominumque,  et  praefentem  ac  prae- 
“ potentem  deum.  Quod  qui  dubitet,  baud  fane  intel- 
“ ligo,  cur  non  idem,  fol  lit  an  nullus  fit,  dubitare 
“ poflit.” 

Cicero  De  Nat.  Deorum,  L.  II.  2. 

See  alfo  the  Abbe  Earner's  account  of  the  univerfal  wor- 
fhip  of  the  fun,  and  particularly  of  the  indentity  of  that 
deity  under  all  the  various  appellations  of  the  heathen  gods. 
Earner's  Mythology,  Eng,  Edit.  Vol.  I.  p.  182  and  484. 
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and  protedion  of  men.  * In  the  explanation 
of  the  remaining  fymbols  we  fhall  find  traces 
of  both  thefe  fyftems  of  idolatry ; and  in 
general  we  fhall  have  occafion  to  remark,  that 
feveral  opinions  concerning  the  planets,  and 
the  deities  to  whom  they  were  confecrated, 
which  had  their  origin  from  the  firfi;  fyftem, 
were  in  after  times,  long  after,  explained 
by  the  fecond. 

Hence  we  are  not  furprized  to  find,  that 
the  two  planets,  difiinguifhed  by  a fplendor 
neafefi;  to  that  of  the  fun  and  the  moon, 
were  alfo  fuppofed  to  be  inhabited  by,  or 
at  leaft  were  confecrated  to  the  fervice  of, 
the  two  chief  deities  under  a different  form 
and  name.  One  of  thefe  planets  is  called 
Jupiter;  and  probably  derived  both  its  name 
and  its  fymbol  from  that  part  of  the  Egyp- 
tian mythology,  which  afferted,  that  when 
the  gods  in  the  war  with  the  giants  fled 
from  the  wrath  of  Typhon  into  Egypt,  they 
concealed  themfelves  in  the  forms  of  various 
beafts,  under  which  they  were  afterwards 

* Leland  on  the  Chriftian  Revelation.  Vol.  I.  P,  i. 
Ch.  3,4.  Montfaucon,  (and  other  authors,)  fpeaking  of  the 
gradual  introdudtion  of  idolatry  into  Egypt,  exprefles 
doubts,  whether  it  prevailed  with  all  its  attendant  pomp  and 
abfurdity  before  the  time  of  Mofes.  Montfaucon.  Tom. 
II.  p.  2.  L.  I.  C.  1.  See  alfo  Leland  Ch.  Rev.  Vol.  I. 
P.  I.  Ch.  2.  particularly,  p.  71. 
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worfhipped  in  that  country ; and  elpecially 
Jupiter,  under  that  of  a ram,  at  the  cele- 
brated Libyan  temple  of  Hammon.  ^ To 
this  circumftance  Lucan  alludes  in  his  de- 
fcription  of  the  march  of  Cato,  and  his  vilit 
to  this  temple, 

Ventum  erat  ad  templum,  Libycis  quod  gentibus 
unum 

Inculti  Garamantes  habent : ftat  certior  illic 
Jupiter,  utmemorant,  fed  non  autfulmina  vibrans, 
Aut  fimilis  noftro,  fed  tortis  cornibus,  Hammon.-f 

And  Ovid  ftill  more  diftinftly  in  his  ac- 
count of  the  wars  of  the  gods, 

Bella  canit  Superum  ; falfoque  in  honore  gigantas 
Pohit,  et  extenuat  magnorum  fa£la  Deorum ; 
Emiffumque  ima  de  fede  Typhoea  terrae 
Coelitibus  fecilTe  metum,  cunftofque  dedilTe 
TergaJiig^ : donee  feflbs  JEgyptia  tcllus 
Ceperit,  et  feptem  diferetus  in  oftia  Nilus. 

Hue  quoqiie  terrigenam  venifle  Typhoea  narrat, 

Et  fe  mentitis  Superos  celalTe  figuris : 

Duxque  gregis,  dixit,  fit  Jupiter ; unde  reeurvis 

Nunc  quoque  formatus  Libys  eft  cum  cornibus 
Hammon  j; 

* Herod.  Euterp.  42. 

+ Lucan.  Pharl'al.  IX.  51 1. 

X Ovid.  Metam.  L.  V.  313.  See  alfo  Lucian  de  Bacrifi.- 
ciis,  ad  fin.  Luciani  Op.  Bourdelotii.  186,  187.  Repre- 
fentations  of  Jupiter  Hammon  with  thefe  infignia  are  very 

common  ; 


104  T^E  use:  . 

As  Jupiter  therefore  was  fo  often  wof- 
ihipped  under  the  form  of  a ram,  or  a figure 
with  a ram’s  head,  or  at  leall  wearing  the 
horns  of  a ram  j it  is  not  improbable,  that 
the  fymbol  of  this  planet  (fee  Fig.  III.  in  the 
Plate,  p.88.)  was  taken  from  thefe  reprefenta- 
tions.  It  might  originally  be  the  perfe(5l  head 
of  a ram, or  only  one  horn.  The  crofs  annexed 
to  it  may  be  a remainder  of  the  outline  of 
the  reft  of  the  head  ; or,  with  more  proba- 
bility we  may  imagine,  it  was  annexed  at 
firft  to  convey  fome  particular  information, 
and  was  afterwards  retained  in  the  figure, 
though  the  intention  of  its  firft  application 
was  forgotten.  The  iTgyptians,  we  are 
told,  * exprefled  the  different  ftages  of  the 
inundation  of  the  Nile,  by  expofing  columns 


common:  See  pznicuhvly  Jkfontfaucon  Tom.l.  PL 
14.  and  Supplement,  Tom.  I.  PI.  20.  Muf.  Florent.  Vol. 
II.  PI.  53.  No.  4,  5,  6,  7.  Medals,  T.  23.  Les 

Pierres  Gravees  de  Monf.  le  Due  d’Orleans,  Vol. I.  Pi.  6. 
p.  25.  There  is  a ftatue  of  Jupiter  Hammon  in  one  of 
the  niches  on  the  ftair  cafe  at  Lord  Pembroke’s  at  Wilton, 
faid  to  have  been  brought  from  a temple  in  Thrace,  which 
was  built  by  Sefoftris.  It  has  not  only  a ram’s  horns,  but 
a ram  on  its  flioulders. 

* Pluche  Hift.  des  Cieux,  L.  I.  Ch.  I.  §.  8. 

Banter  likewife  obferves,  that  a crofs  is  frequently  a 
part  of  the  fymbolsof  the  Egyptian  divinities,  as  appears 
from  figures  and  obelifks  ftill  remaining  ; and  he  men- 
tions, that  in  the  celebrated  Menfa  Ifiacuy  both  Ofiris  and 
Ifis  have  fuch  crofles  in  their  hands. 

Banters  Mythol.  Eng.  Edit.  Vol,  1.  p.  563. 
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or  poles,  with  one  or  more  crofles  upon  them. 
And  this  crofs  was  fometimes  connected  with 
other  fymbols  to  reprefent  fome  other  cir- 
cumftance,  either  of  the  feafon,  or  the  fitua- 
tion  of  the  planets,  which  concurred  with 
the  inundation.  Hence  perhaps  we  fee  it 
annexed  not  only  to  this  of  Jupiter,  but  alfo 
to  the  fymbols  of  Venus,  Saturn,  and  Mer- 
cury. * 


* As  Jupiter  was  reprefented. under  this  form,  the  horrt 
of  the  ram  came  to  be  confidered  as  the  enfign  of  honour 
«nd  power,  and  was  aflumed  as  an  imperial  diftinftion  by 
many  princes.  Hence  we  fee  thefe  ornaments  on  fome  of 
the  medals,  See.  of  Alexander  the  Great,  f who  took  par- 
ticular pains  to  be  thought  the  fon  of  Jupiter  Hammon  ; 
and  confidering  his  anxiety  on  this  point,  it  may  be  won- 
dered that  we  do  not  find  them  on  more  ; but  it  fhould  be 
remembered,  that,  though  he  wifhed  to  propagate  this 
opinion  among  the  oriental  nations  and  in  India,  he  was 
not  very  defirous  of  prefling  the  notion  of  his  divinity  on 
his  grascian  fubje£ls  ; Tots  S't  v7ro<pei^e^ivos 

ieturer  J fayj  Plutafch  : and  indeed  it  appears 

from  a paflage  in  Curtius,  that  he  could  not  with  fafety 
urge  this  vain  ambition  to  any  great  extent  in  Greece,  aa 
even  his  own  Macedonians  derided  his  folly , “ Et  Mace- 
“ dones,anueti  quidem  regio  imperio,  fed  majore  libertatis 
“ umbra  quam  czeteras  gentes,  immortalitatem  aflfertan- 
“ tern  contumacius,  quam  aut  ipfis  expediebat  aut  regi, 
“ averfati  funt.”  § Thefe  circumftances  may  fufficiently 
explain,  why  thefe  honours  of  ^Egypt  are  rarely  feen  on 
his  graecian  medals. 

In  all  the  medals  of  Lyfimachus,  one  of  the  imme- 
j diate  fucceflbrs  of  Alexander,  we  fee  the  Cornua  Ham- 


Goltxii  Numifm.  Graec.  Tab.  31.  and  Nonnii  Comment,  iii  hoc  opus. 
P-  177. 

X In  Vit.  Alcxand.  Plutarch,  Op.  omn.  fol.  Francofurt.  1519.  T.I.  p 651.  A. 
C S^Curt,  Lib.  IV.  31. 
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That  brilliant  planet,  which  we  call  Ve- 
nus, was  alfo  confidered  as  facred  to  the  Queen 


monis  aflumed.t  Lyfimachus  reigned  in  Thrace:  and,  from 
what  has  been  faid  above,  it  appears  that  the  worfhip  of 
Jupiter  Hammon  was  introduced  into  that  country  very 
early  by  the  Egyptian  conquefts,  and  prevailed  to  a very 
late  period,  f 

There  are  alfo  fome  medals  of  Marc  Antony  diftin- 
guifhed  by  thefe  infignia : J but  thefe  are  not  common, 
and  were  probably  ftruck  in  ^gypt,  when  he  gave  himfelf 
up  entirely  to  the  influence  of  Cleopatra,  abandoned  the 
Roman  habits  and  marks  of  nobility,  and  afTumed  the 
veftments  and  honours  of  ^gypt  or  his  other  oriental 
dominions. 

The  horns  of  difFerent  animals  were  indeed  very  anciently 
confidered  in  the  kingdoms  of  the  Eaft,  as  emblems  of 
power  and  dominion.  So  many  examples  of  this  occur  in 
the  facred  yvritings,  that  it  is  not  neceflary  to  enumerate 
them,  or  to  cite  any  particular  inftance.  The  late  Bp  of 
Briftol  § has  adopted  the  opinion  of  Ezechiel  Spanheim 
(advanced  in  his  work,  De  praeftantiaet  ufu  Numifmatum 
antiquorum),  “ that  the  fource  of  this  figure  of  horns 
“ for  kingdoms,  mufl:  be  derived  from  the  oriental  lan- 
“ guagcs,  in  which  the  fame  word  fignifies  a horn,  a 
“ crown,  power,  and  fplendor.”  Is  not  this  a proof,  that 
thefs  figurative  expreflions  were  really  derived  from,  or 
nearly  connedled  with,  the  hieroglyphic  language  of  the 
earlieft  times,  and  thus  with  the  very  origin  of  the  fym- 
bols  of  aftronomy,  which  is  the  objed  of  our  prefent  in- 
quiry ? Certain  it  is,  however  it  may  be  explained,  that 
the  horns  of  the  ram  are  more  frequently  chofen  as  this 
emblem,  than  any  other ; and  that  the  animal  itfelf  was 
in  feveral  countries  regarded  with  peculiar  veneration. 
The  horns  of  the  ram  are  Daniel’s  type  of  the  united  king- 

* Go/tzii  Numifm.  Tab.  36.  PI.  7.  and  Tab.  37.  PI.  i.  Numifm.  Pem- 
hrochian.  Part.I.  PI.  2.  and  Part.  II.  PI.  65.  Muf.  Florenlin.  Vol  II.  Pl.23. 

VoI.IV.  PI.  I.  . , 

-|-  The  illuftrator  of  the  Duke  of  Orleans’  Gems,  mentions  alfo,  tliat^  the 
Ptolemys  fometimes  aflumed  this  Hammonian  dillinftion.  Pierres  Gravees  dc 
Monf.  le  Due  d’OiIeans,  Vol.  I.  p.  29.  4 

t Csol’e’s  Med.  Hift.  Vol.I.  PI.  7. 
f Neivton  on  the  Prophecies,  Vol.  II.  p.  15. 
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of  Heaven,  by  the  i^gyptians  named  Ifis,  and 
known  by  almoft  innumerable  other  appel- 
lations in  different  countries.  It  would  lead 
me  into  the  depths  of  mythology  to  prove 
that  the  goddefs  intended  by  all  thefe  various 
titles  was  the  fame  j and  that  the  Venus  of 
the  Greeks  and  Romans  was  the  Ifis  of  the 
i^^gyptians,  whom  we  have  already  feen  wor- 
fhipped  as  the  regent  of  the  moon  and  the  di- 
recftrefsof  the  order  and  produdtions  of  thefea- 
fons,  again  celebrated  as  the  more  immediate 
fource  of  animal  fertility.  * Accordingly  the 

doms  of  Perfia  and  Media,  f “ It  is  obferved,”  (fays  Dr. 
Newton  J)  “ in  the  preface  to  MrMede’s  works,  that  it 
“ was  ufual  for  the  king  of  Perfia  to  wear  a ram’s  head 
“ made  of  gold,  and  adorned  with  precious  ftones  inftead 
“ of  a diadem  (Ammian.  Marcellin.  Lib.  19.  C.  i.).  Bp 
“ Chandler  and  others  further  obferve,  that  rams  heads 
“ with  horns,  one  higher  and  the  other  lower,  are  ftill  to 
“ be  feen  on  the  pillars  at  Perfepolis  (Chandler’s  Vindica- 
“ tion,  Ch.  I.  Se£t.  4.  Wetftein  in  Rev.  xiii.  1 1.)”  It 
may  be  added  in  illuftration  of ‘this  fubje£f,  that  the  ram 
is  the  firft  conftellation  of  the  zodiac  ; and  it  cannot  b? 
fuppofed,  that  this  animal  was  aflumed  as  the  firft  fign 
without  any  meaning,  and  fixed  in  this  diftinguifhed  place 
of  the  fun’s  orbit,  in  the  firji  houfe^  ||  from  whence  the 
courfe  of  that  luminary  was  fuppofed  to  commence. 

* At  faecunda  Venus  cun£larum  femina  rerum 
Pofiidet.  Pharfal.  Lib.  10.  205. 

Innumerable  are  the  proofs,  which  the  induftry  of  late 
mythologifts  has  colledled,  to  fhew  the  identity  of  Juno, 
Luna,  Diana,  Aftarte,  Alhtaroth,  and  Venus.  Bryanfs 


•f  Daniel  viii.  20. 

J Nenpton  on  the  Prophecies,  Vol.  II,  p.  27. 

jj  De'Coguit  Orig,  of  the  Sciences,  Vol.  II.  Dilfert.  i,  ad  finem. 
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aftronontiers  affumed  as  the  fymbol  of  this 
planet  the  Siftrum  of  the  goddefs  Ifis,  which, 
we  are  told  by  antiquarians,  * was  a fmall 
round  or  oblong  circle  of  metal  crofTed  by  iron 
rods  with  a handle,  by  which  it  might  be 
held  (fee  the  plate  Fig.  VI.  p.  88.),  and  that 
was  ufed  at  their  feafts  to  mark  by  an 
exadt  cadence  the  movements  of  the  fongs 
and  the  dance.  There  was  therefore  a pecu- 
liar propriety  in  afluming  this  inftrument  as 
the  fymbol  of  that  planet,  which  was  fup- 
pofed  to  be  the  refidence  of  the  goddefs  of 
mirth  and  love  ; and  fo  often  appears  in  its 
greateft  fplendor  and  beauty  in  thofe  evening 
hours,  when  the  labours  of  the  day  give 

Mythology,  Vol.II.  p.  34^*  ^ontfaucon  s Antiq.  Tom. 

1.  Part  2.  Ch.2.  Jbbe  Pluche  des  Cieux,  Ch.2.  § 
II.  Montfaucon  fpeakmg  of  the  iTgyptian  idolatry  and  of 
the  identity  of  Ifis  and  Venus  &c.  adds, 

“ C’eft  ce  que  a donne  lieu  de  I’appeller  Myrionyme,  la 

Deefle  a mille  noms.” 

Tom.  n.  P.2.  L.  1,2. 

Dr  Potter^  in  his  Antiquities  of  Greece,  quotes  the 
following  fentence  from  fome  author,  whom  he  does  not 
name.  T>iv  A(peoS'iT7iv  «?«».  Poitef  s An- 

tiq.  Vol.I.  P.264.  . 

* Montfaucon  Tom.  II.  p.  287.  its  form  particularly 

fhewn,  PI.  ic8,  110,  Ji4»  ^*7' 

Abbe  Pluche  Hift.  des  Cieux,  PI.  vi.  and  xvn.  and  Chap. 

2.  Sedt.  3.  Scaliger,  in  his  notes  on  Manilius,  ut  fup.  flip- 

pofes  the  aftronomical  charader  of  Venus  to  be  borrowed 
from  a mirror  with  a handle.  i 

place 
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place  to  mirth  and  joy,  the  fong  and  the 

dance. * 

« 

* There  are  many  beautiful  allufions  in  the  daffies  to 
the  appearance  of  this  planet,  both  as  a morning  and 
evening  ftar,  particularly  the  latter,  when  fhe  is  often 
reprefented  as  leading  in  her  train  refrefhment,  coolnefs, 
tranquillity,  and  love, 

cum  frigidus  aera  Vefper 

Temperat,  et  faltus  rencit  jam  rofeida  luna, 
Littoraque  alcyonen  refonant,  et  acanthida  dumi. 

Virg.  Georg.  III.  336, 

Venerifque  falubre  fidus.  Luc.  Pharf,  I.  661. 

Hefpere,  qui  coelo  lucet  jucundior  ignis  ? &c. 

CatuU.  Carm.  Nupt.  24. 

Ttii  ?£^Tc/j  yjytnov  Acp^oy'tvad;, 

t ^ ^ iHe 

F.OTspi  -/Metyiac  nfov  <ptAi  yuKTOf  a-^aAy.a, 

Xayft  K.OU  yoi  'uoTt  ■T^oiyiva  Ktauov  etyovTt 

AvTt  (TtKciycLtai  a-u  Mofeh.  Idyll.  7. 

OJof  (A’  e£s-:i?  ci<n  ynT  vukt^  aiJLoKyco 

'£«nr»§@^,  Of  yg.yhi^f  iv  ot/pstj'w  l^Teu  rtrxf* 

Hofn.  II.  317.  ' 

There  is  a parallel  fimile  to  this  in  the  iTneid,  where  the 
fame  planet  is  deferibed  in  her  other  charader  of  the  morn- 
ing ftar,  with  fome  additional  circumftances  of  great  beau- 
ty, and  as  the  diftinguiflied  favourite  of  Venus, 

Qualis,  ubi  oceani  perfufus  Lucifer  unda. 

Quern  Venus  ante  alios  aftrorum  diligit  ignes, 

Extulit  os  facrum  ccelo,  tenebrafque  refolvit. 

Mneid.  VIII.  589. 

As  this  planet  is  fo  often  feen  “ hovering  over  the  ocean’s 
‘‘brim,”  either  juft  rifen  from  the  waves,  or  juft  defend- 
ing into  them  ; may  not  this  common  appearance  and  po- 
rtion of  her  have  given  rife  to  the  fable  of  the  birth  of 
Venus  from  the  fea,  and  of  her  perpetual  prefidency  over 
that  boifterous  element  ? 

The  charadler,  attributes,  and  influence  of  Venus,  are 
enumerated  with  peculiar  elegance  in  the  juftly  admired 

exordium 
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In  explaining  the  charadter  of  the  planet 
Saturn  we  meet  with  another  proof,  that  the 
different  deities  of  the  heathen  world  had 
their  origin  from  the  deification  of  the  moft 
obvious  attributes  of  the  One  Supreme  Being: 
for  as  in  the  former  charadlers  we  traced  the 
primasval  ideas  of  the  divine  fplendor  and 
magnificence,  benevolence  and  mercy ; and 
faw  him  adored  as  the  creator  and  prefervcr 


exordium  of  the  poem  of  Lucretius,  which  may  be  cited 
as  a conclufive  proof,  that  in  the  attempt  above  to  recon- 
cile the  ancient  opinion  concerning  her,  as  a goddefs,  with 
the  phasnomena  of  the  planer,  which  bears  her  name,  I 
have  taken  no  very  unjuftifiable  liberties. 

^neadum  genetrix,  hominum  divumque  voluptas, 
Alma  Venus,  coeli  fubter  labentia  figna. 

Quae  mare  navigerum,  quae  terras  frugiferenteis 
Concelebras  j per  te  quoniam  genus  omne  animantum 
Concipitur,  vifitque  exortum  lumina  folis  : 

Te,  Dca,  te  fugiunt  venti,  te  nubila  cceli, 
Adventumque  tuum  : tibi  fuaveis  daedala  tellus 
Summittit  flores,  tibi  rident  aequora  ponti, 

Placatumque  nitetdifFufo  lumine  coelum. 

Nam  fimul  ac  fpecies  patefadfa  eft  verna  diei, 

Et  leferata  viget  genitabilis  aura  Favoni ; 

Aeriae  primum  volucres  te.  Diva,  tuumque 
Significant  initum  percuflae  corda  tua  vi. 

Inde  ferae  pecudes  perfultant  pabula  laeta, 

Et  rapidos  tranant  amneis  j ita  capta  lepore, 
Illecebrifque  tuis,  omnis  natura  animantum 
Te  fequitur  cupide,  quo  quamque  inducere  pergis. 
Denique  per  maria,  ac  monteis,  fluviofque  rapaceis, 
Frondiferafque  domes  avium,  campofque  virenteis. 
Omnibus  incutiens  blandum  per  peeftora  amorem, 
Efficis,  ut  cupide  generatim  faecla  propagent. 

Lucret.  Lib,  1. 1. 

of 
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of  the  univerfe ; fo  in  this  inftance  we  have  a 
demonftration  of  the  reverence  paid  ta  his 
providence  and  wifdom,  as  the  inventor  of 
arts,  and  particukrly  of  thofe,  without  which 
human  life  could  not  fubhif,  agriculture  and 
the  cultivation  of  the  vine.  This  fyftem  feems 
to  receive  confirmation  from  a paflage  in  the 
elegies  of  Tibullus,  alluding  to  the  JEgyp^ 
tian  mythology,  by  which  it  appears,  that  in 
the  earlieft  times,  that  people  attributed  thefe 
beneficial  inventions  to  the  Supreme  Being 

* Primus  aratra  manu  folerti  fecit  Ofiris^ 

Et  teneram  ferro  follicitavir  humum  : 

Primus  inexpertae  commifit  femina  terras, 

Pomaque  non  notis  legit  in  arboribus. 

Hie  docuit  teneram  palis  adjungere  vitem; 

Hie  viridem  dura  caedere  falce  comam. 

Tibull.  Eleg.  L.  I.  El.  8.  29. 

The  lines  immediately  following  fhew,  that  the  Roman 
and  Grascian  mythologifts  conceived  the  Ofiris  of  the 
^Egyptians  to  be  their  Bacchus : but  probably  the  doc- 
trine, conveyed  in  the  paflage  above  cited,  really  referred  to 
an  older  tradition  concerning  the  origin  of  the  necelTary 
arts  of  life,  delivered  by  immediate  communication  from 
Heaven  to  the  firfl-  of  men,  but  afterwards  aferibed  to  dei- 
ties,created  by  fearor  gratitude,by  ignorance  or  fuperftition. 

Bacchus,  however  his  character  might  afterwards  be 
perplexed  and  confufed,  was  originally  only  another  name 
for  the  Sun,  that  is,  Ofiris  ; as  Ceres  was  for  the  Moon, 
or  Ifis.  This  appears  from  thefe  lines, 

Vos,  6 clariflima  mundi 

Lumina,  labentem  coelo  quae  ducitis  annum, 

Liber  et  alma  Ceres. 

Firg.  Georg.  I.  5. 

See  the  Extract  from  Bryant's  Mythology,  p.  loO. 

but 
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but  afterwards,  when  idolatry  became  pre- 
valent, they  feigned  a diftindt  deity,  and  re- 
corded his  benevolence  to  mankind  by  placing 
in  his  hand  the  fcythe  or  the  fickle,  the  em- 
blem of  agriculture  and  harvefl.  As  the 
character  of  this  deity  comprehended  the  at- 
tribute of  fuperior  wifdom  and  prudence,  he 
was  generally  reprefented  as  an  aged  perfon 
bearing  the  emblem  abovementioned  : * and 
the  aflronomers,  influenced  by  the  prevailing 
opinions  concerning  him,  appropriated  as  his 
refidence  that  planet,  whofe  afpedt  is  dull 
and  pale,  its  motion  flow,  and  its  revolution 
tedious ; and  chofe,  as  his  fymbol  in  the  hie- 
roglyphic  writings  of  the  fcience,  the  Falx, 

^ Thefe  infignia  of  the  god  Saturn  are  often  mentioned 
by  ancient  authors ; and  the  conftant  application  of  thefe, 
without  an  attempt  to  trace  the  propriety  or  origin  of  them 
any  higher,  was  a fufficient  reafon  for  the  aftronomers, 
even  at  a much  later  period  than  that  alluded  to,  to  aflume 
the  fickle  as  the  hieroglyphic  of  Saturn.  Juvenaly  in  al- 
lufion  to  fome  traditions  concerning  him,  fays, 

■ Priufquam 

Sumferit  agreftem,  pofito  diadematc,  Falcem 
Saturnus  fugicns Sat.  13.  38. 

And  Ovid, 

Thufcum  rate  venit  In  amnem 

Ante  pererrato  Falcifer  orbe  deus. 

Ovid.  Faft.  L.  I.  233. 

Reprefentations  of  this  deity,  agreeable  to  this  defcrip- 
tlon,  are  common  on  ancient  medals,  &c. 

See  Montfaucon'%  Antiq.  Tom.  I.  PI.  5,  and  Muf.Flor. 
Gemm.  Vol.III.  PI.  40, 

with 
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with  which  their  fuperftitlon  had  already  or- 
namented his  images,  (fee  Fig.  IV.  p.  88.) 

The  deification* of  Mars*  mod  probably 
had  its  origin  from  the  ftrong  imprethons  of 
the  divine  power  and  juftice  tranfmitted 
from  the  progenitor  of  the  human  race  to 
all  his  defeendants  : but  in  later  times,  when 
a more  corrupt  fydem  of  religion  had  per- 
vaded the  world,  this  adoration  was  tranf- 
ferred  through  flavifh  fear  to  fome  irrefiftible 
tyrant,  fome  oppreflive  conqueror,  who  claim- 
ed an  apotheofis  by  the  terror  of  his  arms, 
and  the  feverity  of  his  vidories.  The  god 
of  war,  thus  created,  was  confidered  by 
aftronomers  as  the  regent  of  that  planet, 
vvhofe  hery  afped,  -f  efpecially  when  he  is 


* Some  writers,  intimately  verfed  in  the  oriental  dia- 
leiSts,  deduce  the  very  name  of  this  deity  in  all  countries 
from  certain  words  in  the  primitive  languages,  expreilive 
of  power,  ftrength,  might,  &c. 

Abbe  Pluche,  Hifl.  des  Cieux,  Liv.  I.  Ch.  II.  20. 

Abbe  Banter  s Mythology,  Eng.  Tranf.  V'^ol.  II.  p.^ig. 

Mr.  Bryant,  in  enumerating  the  various  titles  of  the 
fun,  as  the  Supreme  Deity,  fays,  that  at  Petra,  he  was 
called  Qiuarot^/,f,  which  is  the  fame  as  Arez.  ©sycraji)?,  t»t’ 
tfl  ©.-«  5*  TVJ5  AgxSiiW.  Inllead  of  a ftatue  there 

was  Ai^oi  TSTgueyaira;,  aTv^ruToi,  a black  fquare  Hone 

without  any  figure.  Bryanfs  Analyfis,  Vol.  I.  12. 

\ Hence  the  epithet  -sTv^oc-t;,  which  De  Goguet  in- 
finuates,  was  a tranflation  of  the  original  name  given  by 
the  firft  iFlgyptian  aflronomcrs.  Hence  too  the  opinion, 
thus  expreifed  by  Lucan,  that  the  winds  and  thunder  were 
under  the  direction  of  this  planet, 

Habet  ventos  incertaque  fulmina  Mavors. 

'Pharjal,  L,  to.  206. 
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in  his  perigason,  and  in  oppolition  to  the  fun, 
correfponds  well  with  the  charadter  of  that 
deity  by  whofe  name  he  is  diftinguilhed.  * 
And  the  fymbol  of  the  planet  was  therefore 
naturally  formed  from  two  of  the  moft  com- 
mon inftruments  of  war,  the  fpear  and  the 
fhield. -f*  (See  Fig.  V.  p.  88.) 

* Lucan  gives  a very  ftriking  defcription  of  this  planet, 
perhaps  fuggefted  by  his  appearance  in  this  fituation  of  his 
orbit,  which  occurs  only  once  in  eight  or  nine  years.  The 
poet  is  enumerating  and  explaining  in  the  perfon  of  Ni- 
gidius  Figulus,  a celebrated  aftronomer,  the  omens  which 
the  heavens  prefented  previous  to  the  civil  war  ; and 
amongft  thefe  he  paints  with  great  ftrength  of  expreflion 
the  dreadful  fplendor  of  the  planet  Mars, 

'I'u,  qui  flagrante  minacem 

Scorpion  incendis  cauda  Chelafquc  peruris. 

Quid  tantum,  Gradive,  paras  ? nam  mitis  ab  alto 
Jupiter  occafu  premitur,  Venerifque  falubre 
Sidus  hebet,  moiuque  celer  Cyllenius  hseret, 

Et  coelum  Mars  folus  habet.  * * * » 

Imminet  armorum  rabies,  ferrique  poteftas 
Confundet  jus  omne  manu  ; fcelerique  nefando 
Nomen  erit  virtus.  Luc.  Pharjal.  L.  I.  659. 

•j-  It  is  worthy  of  remark,  that,  as  Varro  relates,  the 
Romans  worfhipped  Mars  under  the  Ample  form  of  a fpear, 
long  before  they  had  invented  any  corporeal  form  or  image 
of  him.  MontfaucorC ^ Tom.  I.  B.  3.  p.  125. 

Mars,  $ . Clypeus  Martis  cum  Hafta. 

Bellice,  depofitis  clypeo  paulifper  et  hafta, 

Mars  ades.  — Ovid. 

Bcaliger'%  Manilius  Comm.  & Caft.  Page  35.  Edit. 
Luietiae. 

See  the  celebrated  medal  of  Mars  ad  Iliam  veniens,  ad- 
duced by  Addifon  and  Spence  to  explain  the  expreflion  of 
Juvenal  in  the  nth  fatire,  v.  106. 

Pendentis  Dei Spence’s  Poly  metis,  p.  77*  & 

PI.  VIII.  f.  4.  Sandby’s  Juvenal,  PI.  xi.  fig.  2. 

The 
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The  aftronomical  fymbol  of  Mercury  is 
obvioufly  enough  deduced  from  the  Cadu- 
cous of  that  deity  : but  there  are  fome  par- 
ticular circumftances,  relative  both  to  the 
planet  and  the  deity,  which  differ  from  all 
the  preceding,  and  may  therefore  require  a 
little  rhore  time  and  attention. 

It  is  very  improbable,  that  this  planet 
was  difcovered  in  the  earlieft  aera  of  aflro- 
nomy ; or  within  that  period,  when,  ac- 
cording to  the  idea  above  fuggefted,  the  mofl; 
fimple  form  of  polytheifm  prevailed,  when 
the  idea  of  the  unity  of  the  deity  was  not 
totaliy  obliterated,  and  the  different  objeds 
of  religious  adoration  were  little  more  than 
different  names  of  the  mofl:  ftriking  attri- 
butes of  the  Supreme  Being.  It  is  generally, 
and  very  naturally,  imagined,  that  of  the 
planets  Venus  was  the  firfl:  taken  notice  of, 
on  account  of  her  extraordinary  fplendor. 
For  a fimilar  reafon  Jupiter  and  Mars  were 
not  long  unnoticed,  and  the  difcovery  of 
thefe  might  lead  to  that  of  Saturn  : but 
Mercury  was  probably  not  known  ’till  long 
after  thefe.  The  Prefident  De  Goguet  * is 
inclined  to  believe,  that  Mars  was  found  to 
be  a planet  next  after  Venus ; then  Mercury, 

• * Origin  of  the  Sciences,  Vol.  I.  B.  HI.  Art.  2. 
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then  Jupiter,  and  laftly  Saturn  ; an  order, 
which,  at  lead  with  refpedl  to  Mercury, 
cannot  be  admitted,  if  we  attend  to  the 
common  phaenomena  of  this  planet.  Mer- 
cury is  the  frnallefl  of  all  the  planets  : his 
greated  elongation  from  the  fun  is  not  23 
degrees  : he  is  therefore  almod  always  ob- 
fcured  by  the  fuperior  brightnefs  of  the  fun’s 
rays,  though  when  feen  through  a telefcope 
he  appears  very  bright  and  fplendid.  There 
are  many  perfons,  who  have  never  feen  Mer- 
cury with  the  naked  eye,  who  are  well  ac- 
quainted with  the  other  planets  and  condel- 
lations  : and  as  the  ancient  ^Egyptians  knew 
not  the  ufe  of  glades,  their  fituation  was 
nearly  fimilar.  Sdme  little  allowance  indeed 
is  to  be  made  for  the  advantages  of  their 
pofition  on  the  globe,  which  is  very  fa- 
vourable to  obfervations  on  the  planets,  both 
on  account  of  the  ferenity  of  tlie  climate, 
and  a fmaller  obliquity  of  the  fphere:  whence 
it  is  eafier  to  difcern  Mercury  difengaged 
from  the  rays  of  the  fun.  It  was  perhaps 
owing  to  this  advantage,  that  he  was  ever 
difcovered  by  them  ; and  it  may  be  reafo- 
nably  concluded  from  the  other  arguments, 
that  he  was  the  lad  difcovered  of  all  the 
planets^  and  not  till  long  after  the  red. 
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Having  premifed  thefe  obfervations,  let  us 
return  to  the  hiflory  of  the  deity,  whofe 
name  is  given  to  this  planet.  And  here  I 
might  be  led  into  a very  fubtile  difquifition  ; 
but  the  fables  of  this  god  are  fo  complicated, 
that  it  requires  no  common  abilities  to  lim- 
plify  and  explain  them.  I fhall  therefore 
only  venture  fo  far,  as  may  be  thought  ne- 
ceflary  to  my  prefent  undertaking,  and  even 
that  with  the  greateft  caution  and  diffidence. 

Almoft  all  mythologifts  agree,  that  the 
origin  of  the  fables  of  Hermes  or  Mercury 
mud:  be  fought  in  the  hidory  of  j®gypt ; 
that  from  thence  the  Greeks  and  Romans 
borrowed  this  deity  ; who,  though  they  have 
tranfmitted  him  to  us  difguifed  with  innu- 
merable additional  attributes  or  qualities, 
have  dill  preferved  the  mod:  cdential  part  of 
his  character  unaltered,  that  he  was  the 
mejfenger  and  interpreter  of  the  gods. 

This  character  of  Mercury  feems  to  prove 
demondrably,  that  he  is  not  to  be  confidered 
as  a primitive  deity  (if  I may  ufe  that  ex- 
preffion),  but  as  belonging  to  the  fecond 
order,  that  clafs  of  illudrious  men,  whom 
gratitude,  combining  with  fuperdition,  ho- 
noured with  an  apotheods.*  Upon  this  foun- 

* Diodorus  Siculus,  in  his  enumeration  of  the  eight 
Great  Gods  of  the  i?i!gyptians,  places  Hermes  laft,  ex- 

prefsly 
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dation  we  may  proceed  a little  farther  in 
inquiring  into  his  origin  and  Tymbols. 

Hermes  or  Mercury  feems  to  have  been 
a common  name  in  the  early  periods  of 
i®gyptian  hiftory ; and  perhaps,  like  that 
of  Ptolemy  in  later  times,  and  of  Cxfar  at 
Rome,  having  been  rendered  eminent  by 
the  abilities,  the  genius,  or  the  actions,  of 
one  great  man,  was  alfumed,  as  a title,  by 
his  fuccelTors  in  the  office,  which  he  had 
filled.  It  is  poffible  therefore,  that  the  ad- 
ventures and  tranfaftions  of  many  perfons 
may  in  thefe  Rories  be  brought  together  and 
concentered  into  one  hiftory.  To  divide 
thefe,  and  to  diftribute  the  refpedive  ffiares 
of  fame  and  reputation  to  the  proper  claim- 
ants, is  now  an  abfolute  impoffibility  j yet 
perhaps,  from  an  exadl  examination  of  the 
materials,  which  have  been  delivered  down 
to  us,  we  ffiall  have  fufficient  reafon  to  be- 
lieve, that  the  moft  Rriking  parts  of  thefe 
fables  are  applicable  only  to  the  firft  Hermes. 

He  was  alfo  called  by  the  ^Egyptians 
Thoth,  Theuth,  Taut,  Taautes,  and  Atho- 
tes  ; and  is  fuppofed,  by  many  celebrated 

pr.efsiy  adding,  that  he  was  fo  reputed  by  that  people,  tho’ 
they  were  not  fo  certain  concerning  the  precedency  of  the 
reft.  Diod.  Sic.  L.  i. 

Banicr’s  Mythol.  Vol.T.  p.  105. 

my  tho- 
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mythologifts,  to  have  been  ,Mizraim,  one 
of  the  fons  of  Cham,  who  with  his  father 
and  brethren  fettled  in  i^^gypt  after  the  de- 
luge, and  taught  to  his  defcendants  thofe 
arts,  of  which  they  had  prefcrved  by  memory 
fome  traces,  when  all  other  monuments  of 
them  were  obliterated  by  the  univerfal  def- 
lation. He  is  defcribed,  as  the  counfellor  of 
Ofiris,  the  interpreter  of  the  will  of  the 
gods,  the  inventor  of  laws,  * particularly 
{killed  in  the  fciences,  mathematics,  geome- 
try, and  aftronomy,  -f*  which  he  applied  to 
the  mod:  ufeful  and  falutary  purpofes.  % He 
taught  his  fubje(d:s  the  mode  of  dividing,  and 
-afeertaining  the  boundaries  of,  their  lands, 
that  their  property  might  not  be  confufed  by 
the  inundation  of  the  Nile.  He  infl;ru(5ted 
them  to  obferve  the  motions  of  the  heavenly 

I 

* Diod.  Sicul.  L.  I.  10.  Banter.  Vol.II.  p.  365. 

f The  exordium  of  Manilius's  work  is  an  addrefs  to 
Mercury,  as  the  inventor  of  aftronomy. 

X From  the  remembrance  of  thofe  important  fervices 
arofe  the  various  epithets  and  additions  expreflive  of  his 
benevolence  and  wifdom,  which  we  find  fo  often  annexed 
to  his  name  j thus, 

Horn.  Odyff.  9-.  322. 

'Esf/.eiX,  Alii  iji  ^ure^  ixuv. 

Id.  335* 

Of  tn  MtigLst. 

Horn,  II.  V.  34, 

bodies ; 
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bodies ; particularly  thofe,  which  feemed  to 
have  moil  connection  with  the  riling  or  re- 
tiring of  the  annual  flood.  Of  thefe  none 
was  more  remarkable  than  that  bright  liar, 
which  is  known  to  us  by  the  name  of  Sirius 
. or  the  Dog  liar  ; for  its  firfl:  appearance  in 
the  morning,  after  it  has  been  obfcured  by 
the  fun,  or,  as  allronomers  fay,  its  heliacal 
riling,  * preceded  at  that  time  the  com- 
mencement of  the  inundation  only  a few 
days,  of  which  it  was  therefore  naturally 
confidered  as  the  praecurfor  and  monitor,  -j- 
The  gratitude  of  the  people  led  them  to  give 
the  name  of  their  great  inflruClor  to  this 
liar,  J and  alfo  to  the  month  correfponding 

* The  Nile  begins  to  overflow  its  banks  annually  a day 
or  two  before  the  fummer  folftice  ; and,  from  the  earliefl: 
obfervations  of  antiquity,  recorded  by  Herodotus,  down  to  ^ 
the  latefl,  which  have  been  made  by  Pococke  and  Nor- 
den,  no  material  variation  has  been  remarked  in  the  pe- 
riods of  the  inundation.  Compare  Herodot.  Euterp.  19. 
Diodor.  Sicul.  Lib.  I.  22.  De  exundatione  Nili.  P/inii 
Nat.  Hift.  Lib.  V.  10.  Lucan.  Pharfal.  Lib.  X.  219,  et 
feq.  Pro/per.  Alp'in.  De  Med.  .Tgypt.  Lib.  I.  C.  8. 
Sandyi’s  Travels,  B.  2.  Nordcti's  Travels,  Vol.  I.  p.  55. 
Pococke  s Obfervations  on  T'gypt,  p.  198. 

Allowance  being  therefore  made  for  the  motion  of  the 
fixed  ftars,  which  aftronomets  have  called  the  preceffion 
of  the  aequinoxes,  it  will  appear,  without  a minute  cal- 
culation, that  at  the  period,  to  w^hich  we  are  alluding, 
the  heliacal  rifing  of  the  D g-ftar  did  precede  the  fummer 
folftice  a little  time,  exactly  how  long  it  may  not  be  I'o 
ealy  to  determine. 

t Abhe  PlucJje^  Hift.  des  Cieux,  Vol.  I.  E.I.  C.  I.  7. 

J id.  ibid. 

to 
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to  our  September,  * when  the  inundation 
was  rifen  to  its  utmoft  height,  and  the  fer- 
tility of  the  fucceeding  year  was  determined 
by  thofe  accurate  experiments,  -f*  which  per- 
haps Hermes  himfelf  taught  them  to  con- 
duct. The  word  Thoth  or  Tayaut  figni- 
fying  alfo  a dog  in  the  ^-^^gyptian  language,  X 
the  name  of  that  ftar  was  tranflated  into 
fome  correfponding  word  in  other  lan- 
guages, i^vav,  Canicula,  Canis,  the 

Dog-ftar.  From  the  fame  fource  alfo 
fprung  a great  variety  of  ^Egyptian  hierogly- 
phic and  mythological  inventions.  Hence 

* Cicero  de  natura  Deor.  III.  22. 

t Jlpin.  de  Med.  i^^gypt.  ut.,  fupra. 

Jbbe  Pluche  ut.  fupra. 

The  Greek  name  of  this  ftar  Sirius  is  by  their  etymo- 
logifts  deduced  from  exficco,  from  its  fuppofed  in- 

fluence in  caufing  or  increafing  the  extreme  heat  of  the 
lummer,  and  deftroying  the  verdure  of  the  fields, 

turn  fteriles  exurere  Sirius  agros  ; 

Arebant  herbae  et  viftum  feges  aegra  negabat. 

Virg.  G.  III.  141. 

Te  flagrantis  atrox  hora  Caniculae 

Nefcit  tangere. Herat.  Od.  Lib.  III.  13. 

See  more  particularly,  Plimi  Nat,  Hift.  L.  II.  40,  47. 
L.  XVIII.  28.  Others  derive  it  from  Siris,  an  ancient 
name  of  the  river  Nile, 

V'TT  AtSuOTTaV  XtXAHTtf/*  0?  2y«rHf 
RyycttTct/  f^(p5ivri  (Mt  ouvo/jM  Nc-iAok  i^tvTo, 

Dionyf  Gcographia,  Edit.  Wells.  489. 
See  alfo  Plinii  Nat  Hift.  Lib.  V.  10. 

This  etymology  conneds  the  name  with  the  fubjeeft  of 
our  inquiry,  as  the  word  may  then  he  fuppofed  to  be  taken 
adjeflively  qu.  the  ftar  of  the  Siris  of  Nile. 

their 
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their  images  with  the  head  of*  a dog,  Kt/- 
voKiipccXoi  and  Anubis,  and  fometimes  Herma- 
nubis,  to  which  in  after  times  they  paid 
divine  honours,  as  their  guardian  and  mo- 
nitor. ^ But  as  the  fuperftition  of  the  iEgyp- 
tians  had  no  limitation,  they  were  perfuaded 
by  their  gratitude  to  conftitute  a different 
deity  from  every  attribute  or  quality  of  a 
favourite  charadler.  Thus  they  formed  ano- 
ther objed:  of  adoration  from  the  fable  of 
Hermes,  as  the  mejfenger  of  the  gods,  and  the 
interpreter  of  their  will.  They  gave  him  an 
adive  elegant  form,  and  the  graces  of  youth; 
decorated  him  with  emblems  of  agility  and 
fpeed,  -f*  and  placed  in  his  hand  the  Cadu- 
/ 

* Latrator  Anubis.  Vtrg,  JEn,  VIII.  698.  Propert, 
L.  III.  El.  II. 41.  See  the  account  and  reprefentations 
of  Anubis  in  Montfaucon’^  Antiq.  Tom.  II.  Part  II.  p, 
312,  particularly  in  Plate  128  of  that  Volume  is  a figure 
of  Anubis  with  the  Caduceus  and  a fphere. 

t It  is  in  this  capacity,  and  with  thefe  infignia,  that 
we  meet  with  him  in  the  Greek  and  Roman  dailies,  of 
which  the  following  amongft  many  examples  may  be  ad- 
duced ; 

r 

EfUffec,  <r>i  yrtf  Ti  ^Ki<^  yi  piKTanv  iSiv 
tTUietosat,  mt  r UhsjH,  w jc’ 

&C.  &C. 
iXi  i(pctT’  »J' 

Autia  -xesST)  OToJJ?  i(g.Ka  'sriJ)AoC, 

Ay.C^(nct,  yj^ucreia,  w fAiv  <p^ov  ip  Cypw, 

US'  \'iT  yauoLv,  afM  'myotug  ttvifiolo' 

E/Asto  Si  Tji  t’  dvS^uv  oiAfAura  Sii\yei, 

Slv  i^ihii,  T«r  S dun  Aou  u’Ttvmrra.f  iyii^u' 

Iliad,  f),  334.  & Odyf.  43. 

EySaf 
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ceus,  that  enfign  of  ofEce,  of  magiftracy, 
of  dominion,  which  princes,  as  the  vice- 
gerents of  the  gods,  are  entitled  to  fuftain.  * 
It  was  a fceptre  (agreeable  to  the  moft 


[loi  'Efuc-iaf  eiVTfSo^Hcriy 

EfyouiVep  nsTfOf  mi'/H  rtuJ'j/  ionraf, 

n^uTQV  uTTnyHTii'  ‘TUTnf  «C«. 

Odyf.  X.  277.  " 

Sive  mutata  juvenem  figura 

Ales  in  terris  imitaris,  almae 

Filius  Maias. i/or.  Od.  L.  I.  2,41. 

Omnia  Mercuric  fimilis,  vocemque,  coloremque, 

Et  crines  flavos,  et  membra  decora  juventae. 

Virg.  ^n.  IV.  598. 

Interpres  Divum,  Jove  mlflus  ab  ipfo. 

Id.  356  and  377. 

Conftitit  ante  oculos,  adlus  velocibus  alis, 

Atlantis  magni  Pleionefque  nepos. 

Fas  vidilTe  fuit ; fas  fit  mihi  vifa  referre  ; 

Inque  Dei  digitis  aurea  virga  fuit, 
****** 

Obftupui,  gelidufque  comas  erexerat  horror; 

Cum  mihi,  pone  metum,  Nuncius  Ales  ait. 

Ovid.  Ep.  Paris  Helenae.  61. 

And  laftly  that  moft  complete  defeription  of  him  in  the 
iEneid, 

Djxerat.  Ille  Patris  magni  parere  parabat 
Imperio  : et  primum  pedibus  talaria  ne£lit 
Aurea  ; quae  fublimem  alis,  five  aequora  fiipra, 

Seu  terram  rapido  pariter  cum  flamine  portant. 

Turn  virgam  capit,  hac  animas  ille  evocat  orco 
Pallentes,  alias  ad  triftia  tartara  mittit, 

Dat  fomnos  adimitque,  et  lumina  morte  refignat. 

Ilia  fretus  agit  ventos,  et  turbida  tranat 
Nubila.  — iEneid,  IV.  238. 

See  Ahhe  Pluche's  obfervations  on  the  Caduceus.  Hifl. 
dee  Cieux,  Vol.I.  B.  I.  Se6f.  26. 

■ CL2 
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fimple  and  original  form  of  fceptres,^  which 
were  only  a ftrait  piece  of  wood  or  branch 
of  a tree,  afterwards  ornamented  with  va- 
rious additions  either  of  fplendor  or  utility) 
round  which  two  ferpents  twined.  The 
ferpent  was  in  a very  early  period  affumed 
as  an  emblem  of  wifdom,  and  became  pro- 
verbially fo  in  the  languages  of  the  eaft.  J 
The  fceptre  alone  was  an  emblem  of  power, 
and  therefore  connedled,  as  in  the  Caduceus, 
with  the  ferpent,  was  a compound  emblem 
of  a good  government,  fupported  by  autho- 
rity and  directed  by  prudence.  And  in  ftill 

* Nrt/  (JIM.  TO^i  OXH/TTfOK,  TO  OOTTOT^  KHl  O^Hg 

iTnIth  T0«W  iV  Op4K57  hikOlT^Vy 

* Tnei  >ap  git  i 'Xjxky-Q/'  JAs-fs 
Ti  Kai  Ipkotov'  VUV  tfoTS  IJIV  Dff  A^OJCOV 
El/  TjuKetiJLiig  <poff\i(Tl  Jiy^amkoi,  o'te  ^i/xi'PAg 

n^g  ei^uATUi' 

Horn.  II.  tx.  234. 

Ut  fceptrum  hoc  (dextra  fceptrum  nara  forte  gerebat) 
Nunquam  fronde  levi  fundet  virgulta  nec  umbras  : 
Cum  femel  in  fylvis  imo  de  ftirpe  recifum 
Matre  caret,  pofuitque  com.as  et  brachia  ferro  ; 

Olim  arbos,  -nunc  artificis  mantis  sere  decoro 
Inclufit,  patribufque  dedit  geftare  Latinis 

Virg.  ^n.  L.  XII.  208. 

X “ Be  ye  wife,  as  ferpents,”  St.  Matthew^  x.  16.  How 
cxtenfively  a reverence  of  the  ferpent,  and  an  opinion  of 
its  wifdom,  prevailed  in  the  Eaft,  is  fhewn  by  Mr  Bry-^ 
ant'%  account  of  the  Ophiolatria.  See  Bryant's  Analyfis, 
Vol.I.  p.  473. 
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later  times,  when  their  aftronomical  obfer- 
vations  deteded  that  planet,  which  is  neareft 
to  the  fun,  they  fancied  in  his  movements 
a great  analogy  to  the  charadler  of  their  fa- 
vourite Hermes.  *'  Like  a faithful  meffenger 
and  fervant  of  Ofiris  (the  Sun)  he  keeps 
clofe  to  his  fuperior,  never  moves  from  him 
but  a fmall  diftance,  and  returns  again  quickly, 
as  if  always  attentively  engaged  in  the  exe- 
cution of  his  commands.  They  therefore 
confecrated  it  to  Hermes,  and,  as  its  fymbol 
in  the  hieroglyphic  writings  of  aftronomy, 
atfumed  the  Caduceus. -I*  (Bee  Fig.  VII.  p. 
88.) 

■*  Lucan  calls  him  Cyllcnlus  celer  ( PharfaL  L.  I.  663.}, 
in  another  place  the  fame  poet  fpeaks  of  him  as  having  an 
influence  on  the  great  water, 

— — immenfae  Cyllenius  arbiter  undae. 

PharfaL  L.  X.  2II. 

Perhaps  this  part  of  his  character  may  have  a diftindl 
reference  to  what  has  been  faid  above  concerning  the  con- 
nexion between  the  rifing  of  the  Dog-ftar  and  the  inun- 
dation of  the  Nile  ; for  the  Nile  was  anciently  called 
Oceames  or  Oceanus.  Diodor.  Sicul.  Lib.  I.  ii. 

Some  writers  have  imagined  that  the  fiXion  of  the 
wings  affixed  to  the  cap,  feet,  he.  of  Mercury  was  fug- 
gefted  by  the  rapid  motion  of  the  planet  which  bears  that 
name.  Ovid.  Metamorph.  Notis  Var.  ed.  Cnippingii. 
Lib.  XI.  312.  de  Alipede  Deo. 

t For  a more  particular  hiftory  of  Mercury  and  Anu- 
bis,  and  reprefentations  of  their  images,  he.  See  Mont- 
faucon%  Antiq.  Tom. I.  L.  III.  8 and  9,  et  feq.  and  Sup- 
plement. Tom.  1.  L.  III.  6.  with  the  annexed  plates,  and 
alfo  Tom.  II.  P.  II.  L.  I.  16.  and  PI.  127  and  128. 
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Whether  this  attempt  to  explain  the  origin 
of  thefe  fymbols  be  admitted  as  preferable 
to  that  of  Scaliger,  ^ or  not  ; it  cannot  but 
appear  from  what  has  been  faid  both  by 
him  and  myfelf,  that  the  credit  of  their  in- 
vention and  prior  application  muft  be  afcri- 
bed  to  aftronomy. 

I fhall  in  the  next  place  endeavour  to 
point  out  fome  circumftances,  which  might 
induce  the  chemifts  to  appropriate  them  to 
their  art.  As  in  this  application  1 fhall  be 
very  often  obliged  to  have  recourfe  to  con- 
jecture, I muft  previoufly  folicit  the  indul- 
gence and  favour  of  thofe,  who  may  think 
thefe  diflertations  worthy  of  their  perufal. 

The  peculiar  fplendor  of  the  fun  and 
moon  had  without  doubt  been  long  noticed; 
and  long  before  the  introduction  of  alchemy 
(whatever  aera  of  its  introduction  we  aftume)  ‘ 
the  language  of  poetry  had  difcriminated 
the  former  by  epithets  borrowed  from  the 
analogous  brightnefs  and  colour  of  gold,  that 
of  the  latter  from  the  purer  white  luftre  of 
filver.  A few  inftances  out  of  many  are  in- 


* Scaliger’s  explanation  of  thefe  charaffers  is  as  follows, 
Charafteres,  quibus  vulgo  defignantur  Planerae,  funt  hi; 
1?  . Saturnus,  Falx  Saturni.  i;  Jupiter,  Fulmen  Jovis. 
d' . Mars,  Clypeus  Martis  cum  hafta,  ©.  Sol,  non  in- 
diget  cxplicatione.  $ . Venus,  Speculum  Veneris,  ^ , 
Mercurius,  Caduceus  Mercurii.  D . Luna.  Scaliger.  in 
Manilium  Notae  et  Caftig.  Ed.  Lutet.  12°  p.  35. 

ferted 
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ferted  in  the  margin.  * The  frequent  ufe  of 
thefe  epithets  might  ealily  lead  an  enthu- 
fiaftic  mind  to  conceive,  that  a real  analogy 
and  correfpondence  fubfifted  between  thefe 
planets  and  metals,  which  by  the  warmth 
of  a fertile  imagination  might  feem  to  re- 
ceive confirmation  from  innumerable  cir- 
cumftances,  and  ultimately  lead  to  the  em- 
ployment of  the  fame  expreflions  for  both, 
and  the  application  of  the  fame  fymbolical 
characters  for  the  metals,  which  had  before 
been  appropriated  to  the  planets.  Hence 
the  circle  of  the  fun  was  affumed  as  the 
type  of  gold ; and  of  filver  the  crefcent  of 
the  moon. 

The  number  of  the  metals  knov/n  at  that 
time  agreeing  exaCtly  with  that  of  the  pla- 
nets led  to  an  extenfion  of  this  analogy  to 

* Aurati  Solis  Radii.  Virg,  ^n.  XII.  64. 

Solis  aurata  corona.  ^tat.  Theb.  III.  414. 

Sol  Auricomus. Val.  Flac.  IV.  94. 

Sol  Aureus, Virg.  Georg.  I.  232,  G.  IV.  50. 

And  Ovid,  of  the  chariot  of  the  fun,  fays. 

Aureus  axis  erat,  temo  aureus,  aurea  fummae 

Curvatura  rotx. Metam.  II.  107. 

Niveos  Luna  levarit  equos.  Ov.  Faft.  IV.  374. 

Nec  Candida  curfum  Luna  negat.  Virg.  lEn.  VII.  8. 

Faveas,  Dea  Candida,  dixi.  Ovtd.  Leand.  Heron,  ^i. 

Fulges  radiis  argentea  puris.  Id.  71. 
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the  whole  : and  every  metal  was  eafily  found 
to  have  a relation  to  one  or  another  of  the 
feven,  and  received,  as  its  mark,  the  aftro- 
nomical  charadler. 

Some  particular  circumftances , which 
might  give  a foundation  for  thefe  fuppofi- 
tions,  {hall  now  be  mentioned. 

Copper  was  principally,  or  at  leafl  in  the 
moll  confiderable  quantities,  found  in  the 
ifland  of  Cyprus ; and  the  manufadure  of 
brafs  was  not  only  invented  there,  but  car- 
ried on  to  a degree  of  perfedion  unknown  in 
other  countries ; infomuch  that,  we  are  in- 
formed by  authors  of  credit,  * either  the 
metal  derived  its  name  from  the  iiland,  or 
the  iiland  from  the  metal. 

As  this  ifland  was  fuppofed  to  be  pecu- 
liarly under  the  dominion  of  Venus,  -f*  an 


* “ Fit  ( nempe  ) et  ex  alio  lapide,  quem  chalciten 
vocant  in  Cvpro,  ubi  prima  fuit  asris  inventio  . 

^ pL.  Nat.  Hift.  L.  XXXIV.  2. 

To  the  truth  of  which  aflertien  Harduin  fubjoins  the 
following  teftimonies, 

yfr//?.  Lib.  V.  Hift.  anim.  Cap.  18.  p.  608,  E»  3*  Kd- 
wpa  » »!  Fejlus.  Arolam  appella- 

verunt  antiqui  infulam  Cyprum,  quod  in  ea  plurimum 
jEris  nafeatur. 


■f  Ku'jr^of  S’  cif  djjyci.i  ncty.<pyAZ«  JioATrii 

tTHfrtTor  otCI/  Az&>!'otZ))>'  A(pp6izT«r’ 

Dbioyf.  Gcog.  Ed.  Wells,  1240. 

O Venus,  regina  Cnidi  Paphique,  . 

Sperne  dile£tam  Cypron.  Hor.  Od.  Lib.  1.  30.  2. 
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obvious  connediion  was  found,  which  might 
juftify  the  application  of  the  fymbol  of  the 
planet  Venus  to  copper. 

The  ufe  of  Iron,  in  framing  the  inftru- 
ments  of  war,  formed  fo  ftriking  a relation 
between  this  metal  and  the  god  Mars,  that 
we  need  not  inquire  why  the  charader  of 
his  planet  was  affumed  to  diftinguifli  iron. 

The  mobility  and  unfixable  nature  of  the 
metallic  fluid,  Quickfilver,  was  naturally,  by 
minds  thus  difpofed  to  form  analogies,  com- 
pared with  the  rapid  movements  of  the 
planet  Mercury ; and  hence  both  his  name 
and  aftronomical  fymbol  have  been  appro- 
priated to  the  metal. 

On  the  other  hand,  the  flow  motion  of 
Saturn,  the  coldnefs  of  his  fituation,  fo  far 

See  alfo  Hor.  Od.  Lib.  I.  31.  Lib.  1. 19.  g.  Lib.  III. 

27.  II. 

'h  (f’lipct  KwTrpoi/  nan  (pi\ou(xc-iS>fs  Aip^oSlrn, 

Ef  n.a.(pov‘  S':  01  riixivof  &afxof  rt  ‘ 

Ey.'^a  Si  /xiy  XaexTis’  Xautray^  koz  yeioray  iKa.icj> 

I AuC^OTU,  OICL  ilTiVm^iV  Ctliy  loyTCtf' 

' Au.(pi  ijpy.s'Tci  \oMV  i'TTn^a.TU,  Siaxiix't  iSiSmi. 

I Horn.  OdyfT.  9-.  362. 

Ipfa  Paphum  fublimls  abit,  fedefque  revifit 
Lxta  fuas  ; ubi  templum  illi,  centumque  Sabaeo 
Thure  calent  arae,  fertifque  recentibus  halant. 

Virg.  IEx\.\.  xifiq. 

See  alfo  the  defeription  of  the  temple  of  the  Paphian 
Venus,  when  vifitcd  by  'I’itus.  Tacit.  Hift.  L.  II.  3. 

R removed 
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removed  from  the  fun,  and  his  dull  afpedl, 
(all  which  obtained  him  the  epithets  of  fri- 
aida,  gelida,  rigens,  and  others  of  like  im- 
port, prefented  a refemblance  to  the  ob- 
vious and  external,  as  well  as  the  internal  and 
medicinal  qualities,of  Lead,fufRcient  to  coun- 
tenance the  fuppofition  of  a relation  between 
that  metal  and  the  planet,  and  to  authorize 
the  application  of  the  fymbol  of  Saturn  to' 
lead. 

The  analogy  being  extended  thus  far 
without  any  great  violence,  the  only  re- 
maining fymbol  of  Jupiter  was  applied  to 
Tin,  for  which  the  bright  fplendor  of  the 
planet  and  the  metal  might  feem  to  afford  a 
plaufible  pretence,  f The  propriety  of  this 
application  may  perhaps  be  thought  to  derive 
fome  confirmation  from  the  following  con- 
jedures. 

vjt  15  Called  'Tv'/vc^  by  an  old  Glrcclc  poet  c^uoted 
by  Scaliger.  Caft.  et  Not.  in  Manil.  ut  fup. 

Summo  fi  frigida  coelo 

Stella  nocens  nigros  Saturni  accenderet  ignes. 

Lucan.  Pharf.  L.  I.  65  r. 

Frigida  Saturno  glacies,  et  zona  nivalis 

Cefiit.  Id.L.X.205. 

See  alfo  PYin.  Nat.  Hift.  L.  II.  C.  6. 

t Homer  diftinguiflies  tin  by  the  fame  epithet,  (pccayo?, 
which  he  ufes  when  fpeaking  of  the  fplendor  of  the  moon 
and  planets.  Compare  Iliad.  C.  551,  with  Iliad.  361. 

Tin 
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V 

Tin  was  not  found  in  any  of  the  countries 
of  the  ancient  world,  that  were  commonly 
known  and  eafy  of  accefs.  It  was  imported 
by  the  Phoenicians  from  fome  of  thofe  re- 
gions, where  they  traded  in  their  remote 
voyages  beyond  the  pillars  of  Hercules  : 
particularly  it  was  faid  to  be  brought  from 
fome  illands,  which  they  call  Caffiterides. 
Whether  the  metal  received  the  appellation 
of  Caffiteron  or  Caffiteros,  as  Homer  calls 
it,  ^ from  thefe  illands,  or  they  were  fo 
named  from  the  metal,  is  uncertain  ; and  it  is 
fcarcely  lefs  undetermined,  what  thefe  illands 
were,  and  where  they  were  fituated.  Some 
place  them  on  the  wellern  coafts  of  Spain, 
or  Portugal,  or  Africa.  Others  fuppofe  them 
tOLhave  been  the  Scilly  illands  near  the  Land’s 
end  in  Cornwall,  -f*  It  is  not  therefore  im- 
polhble,  that  the  Phoenician  navigators,  who 
were  always  particularly  fecret  J concerning 
the  place,  from  whence  they  obtained  the 

N 

* Iliad.  4/.  ut  fup. 

t In  Wells's  Diortyfius,  v.  iiio,  it  is  aflerted  pofitively, 
that  the  Caffiterides  were  the  Scilly  iflands,  and' that  the 
ancients  denominated  them  from  the  tin,  which  they  pro- 
duced. And  Dr  Borlafe  admits  this  pofition  without  any 
doubt,  but  infinuates  further,  that  probably  the  original 
name  was  derived  from  a word  in  the  Phoenician  language 
of  fimilar  found  and  import.  Borlafe' s Antiq.  of  Corn- 
wall, Ch.  7. 

X See  Borlafe's  Antiq.  Ibid. 

R 2 
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tin,  might  affert,  that  it  was  difcovered  to 
them  by  the  God  of  the  fea,  not  the  Nep- 
tune of  the  Greeks  and  Romans,  of  whom 
the  oriental  nations  * fcem  to  have  formed 
no  idea,  but  the  more  ancient  Oceanus,  who 
is  often  called  the  Father  of  the  gods,  and 
was  in  iEgypt,  and  probably  in  Phoenicia, 
certainly  in  Greece,  -f  frequently  confounded 
with  Jupiter;  at  lead  the  attributes  of  the 
latter  are  very  frequently  applied  by  their  old 
writers  to  the  former.  Hence  the  Greeks 
and  Romans  might  underftand,  that  the 
Phoenicians  afcribed  their  difcovery  of  tin 
to  the  favour  of  the  Supreme  Being,  or  as 
it  might  be  interpreted,  Jupiter  : which  may 
be  thought  the  more  plaufible,  if  we  recolledt 

* Particularly  the  ^Egyptians,  Herod.  Euterp.  50.  and 
Melpom.  188.  where  it  is  exprefsly  afferted,  that  the 
Greeks  and  Romans  adopted  Neptune  from  Africa,  from 
the  inhabitants  of  the  country  bordering  on  the  Palus 
Tritonis  near  the  Syrtis  minor,  not  far  from  Carthage. 

•f  n,>C«sty9K  KfiCWw,  77*75?’  et<p^{T0V  etliV  iOVTCl, 

K^AVUTm  TI  yma-iv,  Sivitrcov  t av^^a'TTUV. 

Orph.  Hymn,  82. 

SlKiAvof  ocano  ymo-is  <sr*yT{co7  Tiruv.-pu. 

Horn,  Iliad.  246. 

CiMtLVOV  Ti  yivi<riv.  Id.  200. 

0(7/?iv  SlMavov.  Plut.  in  IHd.  et  Ofirid. 

^ee  this  point  further  illuftrated  in  Mr  Bryant's  exami- 
nation of  the  charader  of  the  patriarch  Noah.  Analyfts, 
Vol.  II.  251. 


that 


that  the  inhabitants  of  the  Scilly  iflands  con- 
fidered  themfelves  as  the  offspring  of  a Deity, 
who,  tho’  by  fome  confounded  with  Pluto*, 
might  perhaps  by  others  with  more  propriety 
and  accuracy  be  regarded  in  the  fame  light 
as  the  Jupiter  of  the  Greeks  and  Romans, 
the  Father  of  the  Gods. 

* Ccefar  indeed  fays*,  that  the  Gauls  confidered  them- 
felves, as  the  dcfcendants  of  Dis  or  Pluto  ; and  Dr  Bor-‘ 
lafe  has  from  the  authority  of  this  firft  hiftorian  of  Britain 
aflerted  the  fame  of  the  Inhabitants  of  the  Scilly  iflands'*. 

It  would  be  prefumptuous  to  oppofe  my  feeble  opinion 
to  the  teftimony  of  writers  fo  inconteftably  fuperior  ; but, 
if  I might  be  allowed  to  propofe  a qudftion  on  this  fubjeft, 
I would  afk,  if  there  is  not  great  reafon  to  doubt,  whether 
either  the  Gauls  or  the  Britons  had  any  idea  of  the  Deity, 
whom  the  Greeks  and  Romans  worfhipped  under  the  name 
of  Pluto  ? And  it  is  hardly  probable,  if  we  reafon  from 
the  known  principles  and  general  progrefs  of  idolatrous 
worfhip,  that  they  fhould  trace  their  origin  up  to  a Deity, 
a Prince,  or  a Chieftain,  of  whom  we  find  no  traces  in 
their  religious  fuperftitions.  It  is  not  impoflible,  that_ 
Caefar,  perceiving  a ftrong  analogy  and  refemblance  be- 
tween the  dark,  inacceffible,  myfterious  ceremonies  of  the 
Druid  worfhip  in  their  confecrated  groves  and  the  fo- 
lemnities,  with  which  Pluto  was  honoured  in  his  own 
country  •*,  might  conceive,  when  they  traced  their  defcent 
from' the  objedt  of  thefe  extraordinary  rites,  that  they  con- 
fidered Pluto  as  their  common  father. 

To  fhew  that  this  conjedlure  is  not  abfolutely  inadmif- 
,1  fible,  it  may  be  remarked,  that  Pluto  was  a deity  ( if  I 
! may  fo  fay)  almoft  entirely  Grecian,  and  yet  neither  that 
;1  people  nor  the  Romans  accurately  diftinguifhed  his  attri- 
ti  butes  and  qualities,  for  he  was  often  even  by  themfelves 

t 

> Cafarls  Comtn.  dc  B.  G.  L.  vi.  i6. 

Bbrlafci  Aniiq.  of  Cornwall,  Ch.  5,  ■ 

« Lucan.  Pharf.  in.  399.  Berlajei  Anx\c\.  B,  II.  C.  17. 

: "I  Mytholog.  Vol,  III.  P.45. 
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• If  it  were  poflible  to  prove,  that  any  traces 
of  fuch  an  opinion  as  this  fubfifted  at  the 
time,  when  the  Alchemical  dodtrines  became 
prevalent,  we  (hould  not  be  at  a lofs  to  de- 
termine, why  tin  was  by  them  diftinguifhed 
by  the  fymbol  of  the  planet  Jupiter. 

Before  I conclude,  I will  take  the  liberty 
to  mention  that  in  the  laft  part  of  this  dif- 
fertatlon,  though  I have  derived  feme  aflift- 
ance  from  the  Greek  daffies,  I have  endea- 


confounded  with  Jupiter.  Thus  he  is  called  by  titles 
nearly  allied  to  thofe  of  Jupiter,  AyemAas®-,  Ayi(reu/}i'^^,  'Ju- 
piter  InferuSy  Nger^  Stygius  and  Diefpiter^.  It  is  well  ob- 
ferved  by  the  very  ingenious  Mr  Burgefsy  that  this  laft  ex- 
preffion  is  not  to  be  deduced,  as  many  etymologifts  incline, 
from  Dlei  pater y but  from  Deus  or  Dlus  pater It  is  ob- 
vious too  from  numerous  obfervations  colledled  by  Mont- 
faucon'^  that  the  .Egyptians  in  the  chara6fer  of  Serapis 
confounded  the  attributes  of  Jupiter  and  Pluto.  Hence, 
in  conformity  to  the  fyftem  which  has  been  advanced  above 
concerning  the  origin  and  progrefs  of  polytheifm,  it  may 
be  imagined,  that  thefe  various  titles,  when  fimplified, 
were  only  different  denominations  of  the  One  Supreme 
Being,  affumed  from  the  different  departments  of  his  uni- 
verfal  dominion.  And  therefore  when  the  Gauls  and 
Britons,  in  a language  very  imperfeifly  underftood  by 
their  conquerors,  alluded  to  a remote  origin  from  the  ob- 
je£l  of  their  myfterious  devotion,  the  Romans  difeovered 
the  charadler  of  Pluto  in  a defeription,  which  probably 
referred  to  a much  higher  fource,  fuggefted  by  the  uni- 
verfally-prevailing  traditions  concerning  the  fir  ft  creation 
of  man  by  the  Almighty  Word. 

* Montfaheons  Antiq.  Tom.  I.  L.  II.  C.  g. 

Bonier  s Mythol.  Vo],  HI.  p.  45, 

b Eday  on  the  Study  of  Antiquities.  P.  69. 

« Montfaucon  s Ant.  Supplcm.  T.  II.  L.  vr.  C.  6. 
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voured  to  draw  my  illuftrations  principally 
from  the  Roman,  and  thofe  the  moft  ob- 
vious arid  familiar  authors  ; fuppofing  that 
thefe  were  moft  likely  to  be  known,  if  any 
were  known,  to  the  Alchemifts,  and  might 
have  fome  influence  upon  their  judgment, 
when  they  adopted  the  fymbols  of  the  an- 
cient Deities  (firft  invented  and  applied  by 
the  aftronomers  to  the  feveral  planets)  and 
introduced  them  into  Chemiftry,  as  types  of 
the  feveral  metals. 


TRACT  Iir. 


Observations  on  the  Diseases 
prevalent  in  the  South  Sea 


Islands 


Lues 


Venerea,  with  fome  Remarks 
concerning  its  firft  Appearance  in 


Europe. 


IT  will  probably  appear  extraordinary  at 
this  time  to  revive  the  difcuffion  of  a 
fubjcdt,  fo  often  debated,  and  (in  the  judg- 
ment of  mod:  perfons)  fo  fatisfadlorily  dif- 
milTed  ; a fubjedt,  on  which  fo  many  vo- 
lumes have  been  written,  that  it  might  be 
well  fuppofed,  there  could  not  remain  any 
room  for  doubt.  This  perfedt  convidtion, 
I imagine,  has  perfuaded  the  medical  world 
to  pafs  over  with  inattention  the  obferva- 


tions 
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tions  of  a very  Frgacious  inquirer  into  the 
operations  of  nature,  made  in  fome  of  the 
late  voyages  round  the  globe,  conducted 
under  the  aufpices  of  the  Britifh  nation.  I 
allude  particularly  to  thole  of  the  very  in- 
genious Dr  Forfter,  concerning  the  antiquity 
and  origin  of  the  Venereal  Difeafe  in  the 
South  Sea  illands,  and  his  collateral  obferva- 
tions  on  the  aera  of  its  appearance  in  Europe. 
Though  .1  cannot  perfedly  agree  with  the 
learned  writer  in  his  opinion  on  thefe  fub- 
jedts,  I am  confident,  from  my  knowledge 
of  the  candour  which  diftinguifhes  his  cha- 
radler,  that  he  will  pardon  the  liberty  I 
have  taken  in  thus  expreffing  a diffent,  which 
I fliall  give  in  very  fev/  words  without  any 
intention  of  difrefpedt  to  a writer,  to  whofe 
fervices  in  the  caufe  of  literature  in  general, 
and  particularly  in  the  various  branches  of 
natural  hiftory,  the  learned  world  has  fo  many 
and  great  obligations. 

After  much  debate  and  a great  variety  of 
arguments  on  each  fide  of  the  queftion,  the 
whole  force  of  the  evidence  concerning  the 
firff  appearance  of  the  Venereal  Difeafe  feemed 
to  have  been  colledled  and  brought  to  its* 
proper  point  of  view  by  Aflruc.  And  the 
medical  world,  fince  the  publication  of  his 
woik,  has  aUnoft  uiiiverfilly  acquiefeed  in 

the 
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the  opinion,  that  this  difeafe  is  of  modern, 
date,  that  it  firfl:  appeared  about  the  period 
when  Columbus  returned  from  his  firft 
voyage,  and  that,  previoufly  to  that  date, 
there  is  no  account  of  any  diforder  which 
can  with  truth  be  claffed  under  the  fame 
denomination.  He  argues  from  the  filence 
(as  far  as  relates  to  this  fubjedl)  of  the  phy- 
licians,  the  hiftorians,  the  poets,  who  pre- 
ceded this  period.  He  explains  the  few 
paifages  of  ancient  authors,  which  might 
give  any  plaulibility  to  an  oppofite  conjec- 
ture, and  fhews  their  relation  to  difeafes  of  a 
very  different  type.  He  evinces  the  diagnofis 
between  this  difeafe,  and  the  elephantiafis 
and  lepra  of  the  ancients,  with  which  it  had 
been  fometimes  confounded.  He  gives  the 
moft  authentic  narration  of  real  fadts  con- 
cerning its  iirft  appearance  in  Europe,  be- 
tween the  years  1492  and  1496,  and  not 
before.  He  confutes  the  arguments  of  thofe, 
who  think  they  can  produce  fadfs  of  an 
earlier  date,  efpecially  fome,  which  are  bor- 
rowed from  the  writings  of  the  furgeons  of 
the  thirteenth,  fourteenth,  and  the  earlier 
part  of  the  fifteenth,  centuries,  and  more 
particularly,  one  of  a much  later  date  in 
the  Phllofophical  Tranfadlions  of  1718,  the 
teftimony  of  William  Becket  a furgeon  at 

S London, 
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London,  who  took  great  pains  to  colledl  all 
the  arguments  which  could  be  adduced  to 
prove  the  antiquity  of  this  difeafe,  efpecially 
from  the  accounts  handed  down  concerning 
the  arftira  or  perilous  injirmitie  of  brenning. 
He  deftroys  the  fidions  of  theory,  the  ofF- 
fpring  of  fpeculative  and  fantaftic  imagina- 
tions, concerning  the  origin  of  this  extraor- 
dinary calamity. 

It  cannot  be  thought  necelTary  by  thofe, 
who  poffefs  the  fmalleft  degree  of  medical 
knowledge,  to  re-produce  his  arguments,  as 
the  work  itfelf  is  fo  popular,  that  it  muft 
be  familiar  and  well  known  to  almoft  every 
Undent.  I have  only  faid  thus  much  to 
fhew,  that  the  opinion  of  the  greater  part 
of  phyficians,  that  this  difeafe  was  perfedly 
unknown  in  Europe  before  the  year  1493, 
has  no  flight  degree  of  foundation. 

Of  late  years  the  old  arguments  on  the 
oppofite  fide  of  the  queftion  have  been  re- 
vived, particularly  in  confequence  of  fome 
obfervations  made  in  the  voyages  to  the 
South  Seas. 

It  is  well  known,  that  fince  the  peace 
of  1763*  fcveral  fhips  of  the  Englilh  and 
French  nations,  efpecially  of  the  former, 
have  been  fent  into  the  South  Seas  with  the 

intention  of  making  phyfical  and  aftrono- 

mical 
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mical  obfervations,  both  by  land  and  fea,  in 
thofe  fouthern  latitudes.  The  failors  of  thefe 
fhips  had  communication  with  the  women 
of  the  new-difcovered  iflands  ; and  from 
this  intercourfe  the  Venereal  Diforder  made 
its  appearance  both  in  the  fhips  and  on  fhore. 
The  two  nations  have,  not  obliquely,  charged 
each  other  with  the  eternal  difgface  of  let- 
ting looie  the  Fiend  upon  the  mild  and  in- 
nocent inhabitants  of  thofe  iflands,  whofe 
hofpitality  deferved  a better  return,  as  their 
benevolence  was  free  from  deceit,  and  their 
carefTes  the  tribute  of  love  and  fimplicity.  ^ 
It  may  not  be  eafy  to  vindicate  this  nation 
from  their  part  of  the  charge  of  this  guilt 
( fhall  I call  it)  or  rather  misfortune.  Dr 
Forller  attempts  to  wipe  off  the  whole  of 
the  ignominy  by  tracing  the  origin  of  the 

* “ Mox,  ubi  Taitce  vafto  jacet  Infula  ponto 
“ Hofpita  terra  capii  ; non  illis  efFera  morum 
“ Afperitas,  fed  blanda  quies,  atque  otia  cordi; 

“ Et  faciles  nymphas,  paflim  per  amoena  vireta 
“ Ludentes  molli  gcftu,  cultuque  decoro^ 

“ Commendat  forma  arte  carens,  et  gratia  fimplex.” 

Thefe  elegant  lines  are  extracted  from  a poem  on  the 
fubjeft  of  thefe  difcoveries,  which  was  honoured  with  the 
Chancellor’s  prize  at  Oxford  in  1773,  written  by  Mr 
Lowth,  eldeft  fon  of  the  Bifhop  of  London,  then  Fellow 
of  New  College. 

By  this  citation  I might  be  led  to  offer  a tribute  of  affec- 
tion and  regard  to  the  memory  of  the  amiable  writer,  which, 
even  thofe  who  knew  him  not,  would  at  leaft  excufe.  Yet 
why  fhould  I revive  fenfations  of  unavailing  regret  ? why 

S 2 fhould 
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diforder  both  in  thefe  iflands  and  in  Europe 
to  the  remoteft  times,  and  deducing  it  from 
natural  caufes,  which  have  fubfifted  from  a 
very  early  period  of  hiftory.  Before  I give 
any  account  of  this  attempt,  I fhall  fliortly 
ilate  the  order  in  which  the  feveral  voyages 
were  made. 

The  firfl  of  thefe  voyages  was  made  in 
1764  by  Capt.  (iince  Admiral)  Byron  in  the 
Dolphin  man  of  war,  in  company  with  the 
Tamar  frigate.  He  made  very  few  difco- 
veries  amongft  the  iflands,  to  which  I allude, 
and  returned  in  the  fpring  of  1766.  In  the 
month  of  Augufl  following,  Capt.  Wallis  in 
the  Dolphin  and  Capt.  Carteret  in  the  Swal- 
low failed  from  Plymouth  on  the  fame  ad- 

(hould  I recal  to  remembrance  (if  it  can  be  forgotten), 
how  cruelly  his  premature  death  extinguiflied  the  fond  ex- 
pedlations  of  his  admiring  friends,  ( formed  both  from  the 
early  dawn  of  his  native  elegance  of  mind,  and  from  his 
acquired  accomplifhments),  and  deftroyed  all  their  hopes 
of  feeing  in  him,  fupported  and  extended,  the  reputation 
of  a name,  already  endeared  by  innumerable  ties  to  the 
votaries  of  virtue  and  literature  ? 

- Ingentem  luftum  ne  quaere  tuorum  : 
Oftendunt  terris  hunc  tantum  fata,  neque  ultra 
Efle  finunt.  * * * Manibus  date  lilia  plenis : 

Purpureos  fpargam  flores,  animamque 

His  faltem  accumulem  donis,  et  fungar  inani 
Munere,  — - 

JEn.Yl.  868  and  883. 

venture. 
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venture.  Capt.  Wallis  difcovered,  with  many 
other  iflands,  Otaheite,  * which  he  named 
King  George  the  Third’s  ifland,  on  Thurfday 
June  18.  1767.  He  left  it  July  27,  and  re- 
turned to  England,  Friday  May  20.  1768. 
The  obfervations  of  Capt.  Carteret  have  but 
little  connedlion  with  the  fubjedt  of  this  dif- 
fertation.  On  the  21ft  of  November  1766, 
M.  Bougainville,  a French  officer  of  dif- 
tinguifhed  merit,  failed  from  Breft  upon  a 
fimilar  voyage.  He  touched  at  Otaheite  on 
the  6th  of  April  1768,  (which  was  long  after 
Capt.  Wallis’s  departure  thence),  refreffied 
his  crews  in  the  very  port  which  Capt. 
Carteret  had  lately  left  in  New  Ireland,  and 
returned  to  Europe  in  March  1769,  much 
about  the  fame  time  as  the  Swallow  floop, 
which  he  overtook  almoft  in  the  Channel. 

At  the  return  of  Capt.  Wallis,  the  Royal 
Society  of  London  preferred  a memorial  to 
the  King,  reprefenting  the  advantages,  which 
would  accrue  to  aftronomical  fcience,  if  an 
accurate  obfervation  of  the  tranifit  of  Venus 
over  the  fun  in  June  1769  could  be  taken  in 

* The  orthography  of  the  name  of  this  ifland  has  un- 
der^ne  many  changes.  It  is  called  by  Bougainville  Taiti, 
by  Dr  Forfter  O-Taheitce,  by  Capt.  Wallis  and  Capt. 
Cook  Otaheite,  which  mode  of  fpelling  I have  adopted, 
except  in  the  quotations  from  the  other  voyages. 


one 
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one  of  thefe  illands  in  the  South  Seas.  His 
Majefty  condefcended  to  attend  to  their  peti- 
tion ; and  the  Endeavour  with  Capt.  Cooke, 
Mefs.  Banks,  Solander,  and  other  feledt  phi- 
lofophers  and  natural  hiftorians  on  board, 
properly  equipped  and  furniihed,  was  on  the 
26th  of  Auguft  1768  difpatched  to  the  South 
Seas.  * This  voyage  having  entirely  an- 
fwercd  the  intention  for  which  it  was  plan-  * 
ned,  and  excited  the  curiofity  of  the  nation; 
a fecond  expedition  was  in  1772  fent  into 
the  fame  latitudes.  The  two  fhips  employed 
in  this  voyage  viz.  the  Refolution  and  the 
Adventure,  were  under  the  command  of 
Commodore  Cooke.  On  board  the  Com- 
modore’s fhip  the  Refolution,  were  Dr  Forf- 
ter,  a gentleman  previoufly  to  this  expedi- 
tion diftinguifhed  by  his  fkill  in  natural  hif- 
tory,  and  his  fon,  who  had  likewife  given 
feveral  proofs  of  a fuccefsful  attachment  to 
the  fame  purfuits.  They  were  exprellly  com- 
miflioned  in  this  voyage  to  colledl,  defcribe, 
and  draw  objeds  of  natural  hiftory.  We  are 
not  therefore  furprized  to  find,  that  Dr  Forf- 

* They  were  ordered  to  proceed  immediately  to  Ota- 
heite,  and  after  the  aftronomical  obfervations  fhould  be 
compleated,  to  profecute  the  defign  of  making  difcoveries 
in  the  fouth  pacific  ocean.  The  Endeavour  returned  to 
England  on  the  12th  of  July  1771. 


ter. 
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ter,  in  relating  the  events  and  difcoveries  of 
this  expedition,  has  paid  a particular  atten- 
tion to  the  health  and  difeafes  of  the  Tailors  ; 
as  well  thofe,  which  may  be  fuppofed  to  have 
originated  from  the  climate,  the  voyage,  and 
circumftances  of  life,  as  thofe  that  were 
introduced  amongft  them  by  more  dire«5l 
contagion,  and  by  communication  with  the 
natives  of  the  iflands. 

Before  I make  any  remarks  on  this  ac- 
count, I fhall  give  an  abftradl:  of  that  part  of 
his  narrative,  which  relates  to  the  fubjedt  of 
this  dilTertation. 

He  begins  his  account  at  an  earlier  period 
than  his  own  voyage,  that  his  invelfigation 
may  be  more  accurately  and  fatisfadtorily 
condudted. 

After  defcribing  a difeafe  refembling  the 
leprofy,  which  is  fometimes  fcen  in  thefe 
iflands,  he  is  led  to  fpeak  of  the  Venereal 
Diforder,  on  which  he  makes  the  following 
obfervations.  * 

% 

“ When  Capt.  Cook  came,  in  the  year 
“ 1769,  in  the  Endeavour  to  O-Taheitee,  he 

found  that  half  his  crew,  when  he  left 
“ the  Society  Ifles  (of  which  O-Taheitee  is 
**  the  principal  and  moil  central)  were  in- 

* Obfervations  made  during  a voyage  round  the  world 
bv  John  Remold  Forjler^  LL.  D.  P.488. 

“ fedted 
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“ feded  with  the  Venereal  Difeafe,  * and  it 
“ was  then  fufpecTed,  that  M.  Bougainville’s 
“ fhips  crew  had  communicated  this  difeafe. 
“ Mr  de  Bougainville  in  his  turn  fufpedts  the 
“ Englifli  in  the  Dolphin  to  have  firft  intro- 
“ duced  it : 'f  and  the  gentlemen  in  the  Dol- 
**  phin  affert,  that  they  never  had  one  man 
“ infedted  with  the  lead;  Venereal  fymptom, 
“ whilft  they  were  at  Taheitee  or  imme- 
“ diately  afterwards.  J When  we  came  to 
“ Charlotte’s  found,  in  New  Zealand,  in 
“ 1773,  we  had  been  out  at  fea  for  at  leaft 
“ five  months ; none  of  our  failors  had  any 
“ fymptom  of  this  difeafe,  which  could  hardly 
“ lie  dormant  for  fuch  a length  of  time  ; 
“ fince,  from  our  leaving  the  Cape  of  Good 
“ Hope,  they  had  been  eating  falt-meat  and 
“ falt-pork  plentifully,  had  no  greens  all 
“ that  time,  had  indulged  freely  in  the  ufe 
“ of  fpirituous  liquors,  and  were,  during  the 
“ whole  of  the  intermediate  time,  expofed 
“ to  wet  and  cold,  and  all  the  rigors  of  the 
“ climate ; circumftances,  that  would  foon 
have  accelerated  the  breaking  out  of  the 
“ diftemper,  and  rendered  it  fo  virulent,  that 

* Sec  Hazvhfworih’s  Voyages,  VoL  II.  p.  233. 
t Bougainville's  Voyage,  Eng.  Tranflation.  p.  274 
and  286. 

X Hawhfivorth.  VoL  I.  p.  489,  490. 

“ they 
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they  muft  have  had  recourfe  to  the  affif- 
tance  of  the  furgeon  : yet,  when  we  went 
“ out  of  Charlotte’s  found,  fix  months 
“ after  leaving  the  Cape,  a midfhipman  on 
board  the  Adventure  difeovered  that  he 
“ had  been  infedled  by  one  of  the  New  Zea- 
“ land  females.  In  O-Taheitee,  and  the  So- 
“ ciety-Iiles,  we  found  in  1773,  the  females 
communicated  this  difeafe  to  feveral  of 
“ our  people.  From  the  Friendly-Ifles  no 
“ infedlion  was  either  received  or  commu- 
nicated,  becaufe  the  people  who  laboured 
“ under  it  were  not  allowed  to  have  any 
“ commerce  with  the  females  of  thofe  iflesi 
“ The  crew  left  the  Marquefas  and  Eafter 
**  Ifland  without  catching  or  communi- 
“ eating  the  evil,  becaufe  not  a fingle  perfon 
“ was  infedled  with  it,  either  before  we 
“ vifited  thofe  parts,  or  for  fome  time  after 
“ we  had  left  them.  At  Taheitee  and  the 
“ Society-Ifles,  the  infection  came  in  1774 
again  into  our  fhip  ; and  as  we  flaid  only 
“ a few  days  at  Namocka,  I believe  none 
“ either  received  or  communicated  it  there, 
“ In  the  more  weffern  ifles  of  Mallicollo, 
Tanna,  and  New-Caledonia  our  failors  had 
“ no  connexion  with  the  females ; but  in 
“ New-Zealand  the  diforder  was  again  com- 
municated  to  our  crew.”  Dr  Forfter’s 

T conclufion 
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conclufion  of  this  ftate  of  fadts  deferves  par- 
ticular attention  and  examination  : So  that 
“ there  is  great  reafon  to  believe,  that  the 
Venereal  Difeafe  has  not  been  lately  intro- 
duced  into  thefe  ifles,  but  was  known^ 
“ there  for  a long  time  j efpecially  as  Ohe- 
decddee  or  Mahaine,  the  young  man  of 
Borabora,  who  went  with  us  in  1773  from 
“ O-Raiedea,  told  us,  that  this  evil  was  very 
“ common  in  Borabora,  where  however,  no 
“ European  flhp  had  ever  touched;  nay  he 
informed  us,  that  his  own  mother  died  of 
“ this  difeafe  before  the  arrival  of  the  Euro- 
“ peans  in  thefe  ifles.”  He  is  therefore  in- 
clined to  believe  that  the  difeafe  was  not 
imported  into,  but  originated  in,  thefe  iflands 
Irom  libidinous  exceffes,  and  particularly 
from  the  promifcuous  and  unreftrained  in- 
tercourfe  of  perfons  aflflidted  with  the  le- 
profy  in  its  various  ftages.  Having  advanced 
thus  far,  he  ventures  one  fl;ep  farther,  and 
endeavours  to  fliew,  that  the  diforder  in 
queftion  was  not  introduced  into  Europe  by 
the  failors  of  Columbus  returning  from  the 
difcovery,  of  x^merica ; -and  that  it  did  not 
even,  as  we  generally  fuppofe,  make  its  firft 
appearance  in  Europe  about  the  period  of 
that  important  event,  but  was  long  before 
diftinaiy  marked  and  familiarly  known.  To 
eftablifli  this  doftrine  he  has  no  other  re- 

fource 
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fource  than  the  revival  of  that  old  opinion, 
(which  has  been  already  mentioned  as  far 
as  it  relates  to  the  South  Sea  iflands)  that 
this  difeafe  may  be  generated  in  hot  climates 
by  libidinous  excefles,  efpecially  amongft 
people,  particularly  liable  to  cutaneous,  her- 
petic, and  leprous  affections.  The  argu- 
ments, which  he  adduces,  have  little  no- 
velty, but  they  are  too  curious  to  be  over- 
looked : I fliall  therefore  firft  produce  them, 
and  then  venture  a few  remarks,  firft  upon 
the  general  doCtrine,  and  then  as  it  more 
particularly  applies  to  the  ftate  of  the  new- 
difcovered  iflands. 

^ **  That  the  Venereal  Difeafe  is  by  no 
**  means  to  be  confidered,  as  an  evil  im- 
“ ported  into  Europe  from  America,  has 
“ been  fufHciently  proved,  he  fays,  by  M. 

Sanchez,  a very  able  and  learned  phyfi- 
‘‘  cian,  ( who  has  been  for  fome  time  in 

Ruflia.  *1*)  It  appears  from  his  enquiries, 
“ that  the  Venereal  Difeafe  appeared  fo  early 
“ as  in  March,  1493, 

“ vergne  in  France  ; at  the  very  time  when 
**  Chriftopher  Columbus  returned  to  Spain 
“ from  America  i for  he  landed  at  Seville, 


* Fo/ier’s  Obfervations,  See.  p.  492.  Note, 
f Dijfertation  fur  I’origine  de  la  Maladie  Venerienne, 
Parlsy  1752,  12“.  Examen  Htjlorique  fur  I' apparition  de 
la  Maladie  Fenerienne  en  Europe.,  Liibonne,  (Paris)  1774. 

T 2 on 
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» 

“ on  the  15th  of  March,  1493*+ 

“ middle  of  April  of  the  lame  year  he  ar- 
rived  at  court,  which  then  refided  at  Bar- 
“ celona.  From  a book  of  Peter  Pintor,  a 
Spanifh  phyfician,  it  appears  that  the  Ve- 
nereal  Difeafe  raged  at  Rome  in  March, 
“ 1493  » likewife  to  be  colleded 

from  other  writers,  that  about  that  time 
this  evil  fpread  all  over  Italy  in  the  form 
of  an  epidemical  diftemper.  Pacificus 
“ Maximus,  a poet,  whofe  book  was  printed 
“ at  Florence,  1489,  defcribes.  Lib.  III.  ad 
priapum,  the  Venereal  Difeafe  in  fuch  a 
“ manner,  that  no  doubt  can  be  entertained 
“ of  its  being  known  at  that  period  of  time. 
“ In  the  church  of  St  Maria  del  Popolo  at 
Rome,  is  a fepulchral  monument,  eredled 
“ to  the  memory  of  Mario  Alberti,  qui  an- 
“ num  agens  30  pejie  inguinaria  intei^iity  anno 
“ 1485,  about  eight  years  before  Chriftopher 
“ Columbus  returned  from  his  firft  voyage.  * 
The  Jews,  who  were  expelled  from  Spain, 
“ brought  the  difeafe  into  Africa,  according 
“ to  Leo  ylfricaniis.  And  it  was  there  for 

4 The  earlieft  date  of  the  arrival  of  Columbus  in  Eu- 
rope is,  Feb.  24.  M93>  when  he  entered  the  Tagus.  See 
Robertforis  America  8°.  Vol.  I.  p.  153. 

* See  Via^gianny  or  detached  remarks  on  the  buildings, 
pi£fures,  ftatues,  infcriptions,  See.  See.  in  ancient  and 
modern  Rome,  London^  1776. 

f Deferiptio  Afrtcesy  Lib.  I.  p.  86.  edit.  Elzevir  Lug- 
dun,  Bat.  1632.  16“°. 

that 
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**  that  reafon  called  Malum  Hifpanicumy  the 
Spanllh  evil.  Bat  Mariana,  * * * § fays  ex- 
**  preflly,  that  the  order,  for  the  expulfion 
“ of  the  Jews  from  Spain,  was  given  in 
March  1492,  and  only  four  months  were 
allowed  them,  fo  that  they  were  probably 
gone  in  June  1492,  before  Chriftopher 
“ Columbus  failed  for  the  difcovery  of  Ame- 
rica.  Nor  are  there  teftimonies  wanting 
“ that  in  times  dill  more  remote,  fymptoms 
“ of  the  Venereal  Difeafe  were  well  known  ; 
“ Alfonfus  I.  King  of  Naples,  died  1458, 
of  the  gonorrhoea,  or  as  Triftano  Carac- 
ciolo  de  Varietate  fortunce^  exprelfes  it, 
morbo  infuper  immundo  et  pertinaci,  mvoluji- 
tario  fcilicet  infenjibilique  fpermatis  Jluxu. 
Ladiflas  King  of  Naples  likewife  died 
“ 1414,  of  an  infedtion  in  his  genitals,  com- 
“ municatcd  to  him  by  a girl,  whom  he 
“ kept. 'f*  More  inftances,  that  the  Venereal 
“ Difeafe  had  been  known  amongft  the  an- 
“ cients,  are  to  be  found  in  Platner’s  Opuf- 
cula.  J Petrus  Martyr  de  Angleria  men- 
♦ ‘ tions,  § that  Ario  Barbofa,  Profcdbr  at 

* Lib.  XXXIV.  Cap.  I.  ad  annum,  1492. 

t U Art  de  verifier  les  datcs^  p.  903.  Cardamis  Chro- 
nicle from  1410,  to  1494. 

J Joh.  Zach.  Platneri  Opufc.  I'om.  II.  Prolus.  Ill, 
De  Morbo  Campano.  p.  21.  Lipfiae,  1748.  4”. 

§ Lib.  I.  Epift.  67,  dated  April  5.  1489. 

“ Sala- 
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**  Salamanca,  was  feverely  afflicted  with  the 
Bubas  or  French  difeafe.  Laftly  in  Mura- 
“ tori’s  Colle6lion,  * it  appears  from  the 
“ Chronicon  Placentinum,  that  in  the  year 
“ 555,  after  Chrift,  there  was  an  epidemical 
peftilential  diftemper  in  Italy,  which  among 
“ other  fymptoms  had  tbefe  peculiar  ones, 
“ that  the  glands  began  to  fwell  to  the  fize 
**  of  a nut,  particularly  at  the  parts,  which 
modefty  bids  conceal,  which  fwelling  Vv^as 
“ followed  by  an  intolerable  heat,  and  that 
thofe  afflidled  with  that  dreadful  evil  died 
**  in  a day  or  two.  All  thefe  arguments 
**  encourage  me  to  fuppofe,  that  the  Vene- 
**  real  Difeafe  was  not  uncommon  in  ancient 
“ times  j that  it  however  broke  out  with 
new  rage  about  the  year  1493,  and  that 
“ fixing  and  attaching  itfelf  upon  many 
other  epidemical  diftempers,  it  became 
“ virulent,  by  being  communicated  by  coba- 
biting  with  women.  We  need  not  wonder 
“ therefore,  that  the  difeafe  fliould  have 
“ made  its  appearance  at  Taheitee  and  its 
neighbourhood,  long  before  tbe  arrival  of 
“ Europeans  at  tbeir  ifle.” 

In  my  obfervations  upon  this  palfage,  I 
fliall  firfi:  make  a few  remarks  relative  to  the 

* Muraiori  Colledtio  Scriptorum  Hiftoriae  Ital.  Tom. 
XVI.  p.  554,  555. 

fuhjedt 
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fubjedt  in  general,  and  then  more  particularly 
as  it  is  connected  with  the  medical  hiftory  of 
the  South  Sea  iflands,  not  intending  at  pre- 
fent  to  go  any  farther  than  the  bounds  which 
a flight  commentary  will  fairly  admit. 

To  confute  the  whole  of  Dr  Forfter’s  ar- 
guments is  impoflible  ; becaufe  they  can 
only  be  confuted  by  denying  the  veracity 
of  his  evidence,  which  perhaps  can  be  done 
only  by  counter  proofs  more  flrong  and  co- 
gent. The  mofl;  indifputable  however  and 
the  befl;  eftablilhed  of  the  fadts  adduced  by 
him  go  no  farther,  than  to  fuggefl:  a doubt, 
whether  the  difeafe  was  originally  imported 
from  America  by  the  failors  of  Columbus, 
but  certainly  do  not  prove,  that  it  was  not 
at  that  period  a new  difeafe,  which  made  its 
appearance  firfl;  about  the  year  1493,  and 
' was  totally  unknown  to  the  ancients.  It  is 
obfervable,  that  the  mofl;  authentic  and  cre- 
ditable of  thefe  authorities  being  the  date 
within  the  very  fmall  compafs  of  five  or  fix 
years  from  1488  to  1494.  If  the  remainder 
of  his  hiftories  were  given  by  medical  per- 
fons,  or  by  perfons  from  their  education  and 
profeflion  qualified  to  fpeak  decifively  on 
fuch  a fubjedt,  more  ftrefs  might  be  laid  upon 
them  : but  they  have  been  fo  fatisfadtorily 
confuted  in  the  introdudlory  Chapters  of 

Aftruc’s 
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Aftruc’s  work,  that  they  deferve  but  little 
attention  : a few  however  of  the  moft  re- 
markable fadls  alledged  lliall  be  prefently 
more  particularly  examined.  As  the  diforder, 
within  fo  fliort  a time,  (a  few  months  in  the 
beginning  of  the-  year  1493,)  appeared  in 
different  quarters  of  Europe,  at  the  moft  re- 
mote diftance  from  each  other,  it  has  been 
argued,  that  it  cannot  be  conceived  that  it 
originated  in  any  one  place,  from  whence 
it  was  fpread  by  contagion  from  contact. 
The  rapidity  of  its  diftemination  indeed,  or 
rather  the  univerfality  of  its  prevalence  at 
one  and  the  fame  time,  was  confidered  by 
many  contemporary  writers,  as  altogether 
miraculous  j and  they  imagined,  that  even 
the  air  was  impregnated  with  noxious  par- 
ticles, which,  received  into  the  human  body, 
became  the  femina  morbi  of  this  new  and 
unparalleled  affedtion.  Thus  Fracaftorius, 
rejedling  the  opinion  of  the  flow  mode  of 
its  communication  by  the  adual  intercourfc 
of  difeafed  perfons,  fays,  * 

At  verb,  fi  rite  fidem  obfervata  merentur. 

Non  ita  cenfendum  : nec  certe  credere  par  eft 
Effe  peregrinam  nobis,  tranlqiie  sequora  vedtam 
Contagem  : qiioniam  imprimis  oftendere  multos 

I 

* Siphylts,  Lib.  I.  V.  54. 

' Pofllimus, 


/ 
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PofTumus,  attaftu  qui  nullius  hanc  tamen  ipfam 
Sponte  fua  fenfere  luem,  primique  tulere. 

Prseterea  et  tantum  terrarum  tempore  parvo 
Contages  non  una  fimul  potuiflet  obire. 

Afpice  per  Latii  populos,  quique  herbida  Sagr« 
Pafcua,  et  Aufonios  faltus,  et  lapygis  orse 
Arva  colunt : fpe6la  Tiberis  qua  labitur,  et  qua 
Eridanus  centum  fluviis  comitatus  in  asquor. 
Centum  urbes  rigat,  et  placidis  interfiuit  undis. 
Uno,  nonne  vides,  ut  tempore  peftis  in  omnes 
Sseviit  ? ut  fortem  pariter  tranfegimus  unam  ? 
Quinctiam  externos  eadem  per  tempora  primum 
Excepifle  ferunt : nec  earn  cognovit  Ibera 
Gens  prius,  ignotum  quse  fcindere  puppibus  aequor 
Aufa  fuit;  quam  quos  diilerminat  alta  Pyrene, 

Atque  freta,  atque  Alpes  cingunt,  Rhenufque  bi- 
cornis  j 

Quam  reliqui,  quos  lata  tenet  gelida  ora  fub  ardlo. 
Tempore  non  alio,  Poeni,  fenfiftis,  et  omnes, 

Qui  lastam  ^gyptum  metitis,  faecundaque  Nilo 
Arva  j et  palmiferae  fylvas  tondetis  Idumes. 

quum  ftc  habeant  fefe^  nempe  altius  ifti 
Principium  labi,  rerumque  latentior  ordo, 

( Ni  fallor ) graviorque  fubeft,  et  major  origo. 

All  the  traditions,  colle<fled  by  DrForfter, 
and  intended  to  fhew  that  this  diforder  ex- 
ifted  before  the  period  abovementioned,  and 
particularly  that  it  was  known  to  the  an- 
cients, are  extremely  equivocal,  and,  as  I have 

U already 
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already  infinuated,  are  moft  completely  an- 
fwered  and  explained  in  the  introductory 
chapters  of  Aftruc’s  work.  It  is  in<ieed  per- 
fectly incredible,  that  a difeafe  fo  dreadfully 
infectious,  fo  diftinCtly  characterized,  and  fo 
peculiarly  connected  with  fome  of  the  prin- 
cipal operations  of  human  life,  fhould  have 
efcaped  the  notice  not  only  of  the  ancient 
poets  and  hiftorians;  but  of  thofejuftly  ad- 
mired medical  writers,  whofe  remaining 
works  evince  a degree  of  attention,  fagacity, 
and  accuracy  io  the  inveftigation  and  de- 
fcription  of  the  diagnoftic  fymptoms  of  dif- 
orders,  attained  by  few  modern  phyficians, 
except  perhaps  Sydenham  and  Boerhaave, 
with  all  the  aids  of  an  improved  knowledge 
of  nature,  and  a more  perfeCt  acquaintance 
with  the  laws  of  philofophy  and  phyfio- 
logy. 

It  may  be  obferved  too,  that  moft  of  the 
cafes,  adduced  from  more  modern  writers  to 
the  fame  purpofe,  are  taken  from  the  obfcure 
works  of  perfons,  probably  very  little  qua- 
lified to  give  an  opinion  concerning  the  diag- 
nofis  of  a difeafe.  A few  obfervations  on 
fome  of  thofe,  mentioned  by  Dr  Forfter, 
will  illuftrate  this. 

Little  reliance  can  he  had  on  the  infcrip- 
tion  to  the  memory  of  Mario  Alberti,  qui 

ajinum 
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annum  agens  tricefimum  pejie  inguinaria  in- 
teriity  in  the  year  1485;*  as  there  were. 


• Mr.  Swinburney  in  his  account  of  the  fiege  of  Naples, 
and  of  the  aftonifhment  which  prevailed  amongft  the  Nea- 
politans on  the  failure  of  their  ufual  miracle,  the  lique- 
fadtion  of  the  blood  of  St  Januarius,  has  fome  obferva- 
tions  relative  to  this  very  infeription,  which  ftrongly  con- 
firm my  opinion  concerning  the  diforder  it  alludes  to,  and 
alfo  ftrengthen  the  fuppofition,  that  the  Venereal  Difeafe 
was  unknown  before  the  period  of  that  celebrated  fiege 
and  the  return  of  Columbus  from  America.  That  this 
difeafe  was  imported  from  the  Eaft  is  ftill  lefs  probable, 
than  that  it  was  introduced  from  America:  perhaps  we 
muft  be  obliged,  with  Fracaftorius,  to  admit, 

“ altius  ifti 

Principium  labi,  rerumque  latentior  ordo, 

(Ni  fallor)  graviorque  fubeft,  et  major  origo.” 

“ Were  it  becoming  a reafonable  man  to  adopt  the 
Neapolitan  idea  of  St  Januarius’s  blood  being  endowed 
with  the  gift  of  prophecy,  one  might  fuppoie,  that  its 
obftinate  induration  had  not  in  view  the  mere  event  of  the 
fiege,  but  rather  pointed  to  a cruel  difeafe,  which  made 
its  firft  appearance  in  our  hemifphere  at  that  period  and  in 
that  camp.  It  is  faid,  that  this  tremendous  fcourge  of 
debauchery  was  firft  imported  by  the  companions  of  Chrif- 
topher  Columbus  from  the  Charibbee  iflands,  where  it 
was  an  aboriginal  malady  ; and  that  women  infeifted  by 
them  were  delignedly  fent  out  of  Naples  to  fpread  con- 
tagion amongft  the  French,  by  whom  the  infernal  poifon 
was  communicated  to  the  reft  of  Europe.  But  authors 
differ  in  their  opinions  concerning  the  introdudlion  of  this 
diforder:  fome  incline  to  give  it  an  Eaftern  or  Egyptian, 
not  an  American  origin,  and  ground  their  notion  upon 
the  infeription  of  a tomb  in  the  church  of  S.  Maria  del 
Popolo  at  Rome.”  (Mr  Swinburne’s  copy  of  this  inferip- 
tion differs  a little  from  that  of  Dr  Forfter,  and  is  probably 
more  correct.  Marco  Antomi  equitis  Rjomani  filio  ex  Al- 
bert onum  familwy  corpore  animoque  \nfigniy  qui  annum  agens 
XXX.  pejie  inguinaria  interiit  an.  falutis  Chriftianae 
M CCCC  LXXXV.  die  XXII.  Julii  hsredes  B.  M.  P.) 

U 2 “ The 
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no  doubt,  both  before  and  after  the  ap- 
pearance of  the  Venereal  Diforder,  many 
other  complaints,  which  attacked  the  organs 
of  generation  in  confequence  of  thofe  libi- 
dinous exce/Tes,  in  which  the  antient  world 
indulged  with  equal  if  not  greater  freedom 
than  the  modern,  as  the  writings  of  Sueto- 
nius, Tacitus,  and  Juvenal  moft  amply  tef- 
tify.  And  affedtions  of  thofe  parts  from 
other  caufes  do  even  in  thefe  more  en- 
lightened days,  when  every  fymptom  of  the 
diforder  is  fo  accurately  known,  often  de- 
ceive the  moft  experienced  pradtitioners. 
How  frequently  has  the  nature  of  this  com- 
plaint, when  every  art  of  concealment  has 
been  ufed,  been  at  laft  detected  only  by  the 
fuccefs  of  a particular  medicine,  empirically 
adminiftered  ? Befides  it  may  be  added  (v/hich 

“ The  difficulty  lies,  he  adds,  in  proving  this  peftis  in- 
guinaria  to  be  really  the  difeafe  in  queftion,  and  not  a 
plague,  that  had  its  ulcer  in  the  groin,  as  others  have 
theirs  under  the  arm,  in  the  fide,  or  elfewhere  j for  it  is 
an  obfervation  made  by  many  medical  practitioners  in  the 
Levant,  that  each  plague  throws  out  its  mortal  tumour 
in  one  particular  part  of  the  body  upon  all  patients.  If 
this  fentiment  of  the  lues  coming  from  the  Eaft  were  in- 
controvertible, it  would  follow,  that  to  all  the  accumu- 
lated horrors  of  tyranny,  rapine,  and  murder,  exercifed 
by  the  Europeans  upon  the  innocent  Americans,  we  might 
add  the  introduction  of  a fatal  and  loath fome  difeafe, 
which  completed  the  defolation  of  that  continent,  by  de- 
ftroying  the  few  wretches  their  fword  had  fpared. 

Swinburne'^  Travels  in  the  two  Sicilies,  p.  93. 

at 
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at  the  fame  time  fhews,  that  the  epidemical 
peftilence  recorded  in  the-Chronicon  Placen- 
tinum  can  by  no  means  be  confidered  as  a 
Venereal  Complaint*),  that  fwellings  of  the 

* Several  of  the  Englifh  Chronologifts  and  Chroniclers 
aflert,  that  the  plague  raged  in  this  Kingdom  with  dreadful 
violence  in  1477  and  1499.  Before  I draw  any  inference 
from  this  oblervation,  I will  take  the  liberty  of  tranfcri- 
bing  a paflage  from  Dr  Mead,  f “ The  Sweating  Sicknefs 
before  hinted  at,  called  Sudor  Anglicus  and  Febris  Ephemera 
Britannica,  becaufe  it  was  commonly  thought  to  have 
taken  its  rife  here,  was  moft  probably  of  a foreign  original : 
and  though  not  the  common  Plague  with  Glandular  Tu- 
mors and  Carbuncles.,  yet  a real  peftilence  from  the  fame 
caufe,  only  altered  in  its  appearance,  and  abated  in  its 
violence,  by  the  falutary  influence  of  our  climate.  For  it 
preferved  an  agreement  with  the  common  Plague  in  many 
of  its  fymptoms.,  as  exceflive  faintings  and  inquietudes^  in- 
ward burnings.^  &c.  &c.  thefe  fymptoms  being  no  where 
obferved  in  fo  intenfe  a degree,  as  here  they  are  defcribed 
to  have  been,  except  in  the  true  Plague : and,  what  is 
much  more,  it  was  likewife  a contagious  difeafe. 

The  firft  time  this  was  felt  here,  which  was  in  the  year 
1485,  it  began  in  the  army,  with  which  King  Henry  VII. 
came  from  France  and  landed  in  Wales  J : and  it  has  been 
fuppofed  by  fome  to  have  been  brought  from  the  famous 
fiege  of  Rhodes  by  the  Turks  three  or  four  years  before,  as 
may  be  colledled  from  what  Dr  Keyes  fays  in  one  plSce  of 
his  treatife  on  this  difeafe.”  § 

The  learned  author’s  further  obfervations  on  the  dif- 
tinguifliing  fymptoms  of  this  difprder  prove  it  to -have 
been  of  the  pejiilential  type  j and  the  particular  aera  of  its 
appearance,  concurring  with  the  above-recited  proofs,  that 
the  true  Plague  did  appear  in  this  kingdom  very  nearly  at 
the  fame  time,  may  reafonably  induce  us  to  conclude,  that 

-}•  Mtad  on  the  Plague,  p.  72.  edit.  9.  8°. 

j Vid  Caium  de  Eph.  Fcbre  Britan,  and  Lord  Bacon  » Hiftory  of  Hcnrv 
VII 

(j  Page  162,  edit,  Lovan. 
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glands  in  the  axilla  and  inguen,  and  even 
of  the  tefticle  itfelf,  are  not  uncommon  at- 
tendants of  a great  variety  of  epidemic  fe- 
vers, and  difeafes  communicated  by  conta- 
gion, though  not  of  a fiphylitic  nature.  Of 
thefe  Dr  Fordyce  * enumerates  fome  inftances 
in  his  Review  of  the  Venereal  Diforder  ; and 
Dr  Layard  ‘f-  in  his  Eflay  on  the  bite  of  the 
mad  dog.  It  may  be  added,  that  of  thofe 
fevers  which  are  commonly  called  peftilcn- 
tial,  efpecially  the  true  plague,  glandular 
tumors  in  the  axilla  and  inguen,  particularly 
the  latter,  are  efteemed  the  dia'gnoftic  fymp- 
tom.  J The  intolerable  heat  attending,  and 

the  kingdoms  on  the  continent  were  more  or  lefs  afflifted  in 
the  fame  manner,  though  it  may  not  be  eafy  to  produce  a 
poiitive  proof  of  it,  the  attention  of  their  hiftorians  being 
occupied  in  tracing  the  important  revolutions,  which  then 
took  place,  or  the  calamities  of  war,  which  defolated  the 
earth,  and  more  particularly  the  fertile  provinces  of  Italy. 
Hence  it  may  be  reafonably  concluded,  that  the  P^is  In- 
guinaria  in  the  text  was  more  nearly  allied  to  thefe  pefti- 
lential  diforders,  than  to  the  fubjedi  of  our  prefent  dif- 
quifition. 

* Fordyce' % Review  of  the  Venereal  Diforder,  Sedt.  7. 

+ Layard  on  the  Bite  of  the  Mad  Dog,  p.  44. 

t Mead  on  the  Plague,  p.  5.  et  feq. 

Cullen'^  Nofolog.  G.  XXVII.  Peftis. 

jSauvageSi  Nofolog.  Cl.  III.  Ord.  1.  G.  I.  Peftis.  He 
exprefsly  fays,  “ Et  ut  charadler  variolae  ex  pullulis,  ita 
Peftis  charadler  juxta  omnes  fere  neotericos  ex  bubonibus 
deducendus  eft,”  and  below,  “ Bubones  funt  glandulse 
durae,  tumidae,  dolentes,  ad  fuppurationem  tarde  vergen- 
tes,  fapius  in  inguinibus,  quandoque  in  cruris  angulo,  in 
axilla,  maxilla,  jugulo,  pone  aurem  enati,  unde  evidens 
eft  parotidem  a bubone  non  nifi  fitu  diferepare.” 
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the  rapid  fatality  confequent  upon,  thefe 
fvvellings,  in  the  peftilence  alluded  to  by  Dr 
Forfter,  almoft  demonftrably  prove  the  com- 
plaint not  to  have  been  Venereal  : for  in  the 
latter  the  inguinal  fwellings  are  feldom  very 
rapid  in  their  progrefs,  in  fome  cafes  are  in- 
dolent for  many  days  5 and  as  rarely  is  the 
diforder  fuddenly  fatal.  * 

That  Alfonfus,  King  of  Naples,  died  of 
a Venereal  Gonorrhoea  in  the  year  1485,  is 
an  aflertion  without  any  plaulible  foundation 
of  truth.  A circumftance  of  this  nature, 
rendered  notorious  by  the  high  rank  of  the 
vidlim,  mull  have  been  fo  well  known,  that 
thofe  authors,  who  have  treated  of  this  Ve- 
nereal fymptom,  could  not  have  prefumed 
to  aflert,  that  it  did  not  make  its  appearance 
’till  the  more  common  fymptoms  of  the  Lues 
had  been  well  known  for  more  than  twenty 
years } nay,  till  the  virulence,  with  which 
they  had  made  their  firft  invalion,  was  con- 
liderably  mitigated  and  corrected,  -f*  Carra- 

* See  Ajlruc^  De  Morb.  Ven.  Lib.  III.  Cap.  V.  Se<9:. 
I.  De  Definitione,  Defcriptione,  et  DifFerentiis  Bubo- 
rum  Venereorum.  Van  Swieten,  Comment,  in  Boerhaavii 
Aphorifma,  1448. 

t AJiruc^  De  Morb.  Ven.  Lib.  1.  Ch.  XII.  Sedl.  4. 
et.  Lib.  V.  De  Scriptoribus  Saeculi  XVI,  de  Jacobo  a 
Bethencourt.  Van  Swieten^  Comment,  in  Boerhaavii  A- 
phor.  1447. 
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clolo  only  fays,  that  Alfonfus  was  deftroyed 
Morbo  immundo,  involuntario  fcilicet  et  infen- 
fibili  fpermatis  fuxu.  But  this  proves  no 
more,  than  that  his  diforder  was  a feminal 
weaknefs,  a fpecies  of  the  Tabes  Dorfalis 
or  Gonorrhoea  Oviipoyom,  J The  Venereal 
Gonorrhoea  is  neither  Spermatis  fluxus,  nor 
is  it  a difcharge  without  pain,  infenfibilis. 

Even  this  account  of  the  caufe  and  manner 
of  this  Prince’s  death  is  after  all  very  weakly 
founded.  It  muft  be  owned,  that  no  one, 
who  plunges  into  libidinous  luxury  is  exempt 
from  its  debilitating  effedts,  which  generally 
lay  the  foundation  of  corporeal  and  mental 
imbecility,  and  very  often  cut  fhort  the 
thread  of  life : whereas  Alfonfus  lived  to  a 
confiderable  age,  paffed  no  fmall  part  of  his 
life  in  the  adtive  engagements  of  the  camp 
and  the  field,  and  in  his  declining  years  go- 
verned his  united  dominions  of  Arragon, 
Sicily,  and  Naples  with  fuch  prudence  and 
profperity,  as  to  have  attained  from  hifto- 
rians  the  title  of  great.  Nor  do  they  in 
general  make  any  mention,  that  he  was  fub- 
jedl  to  any  natural  or  acquired  infirmity  of 
body  or  mind.  * 

SauvageSf  Nolblog.  Cl.  IX.  Ord,  III.  Gen.  XXX. 
Sp.  3.  et  Cl.  X.  Ord.  I.  G.  I.  Sp.  i. 

* Swinburne’s  Travels  through  the  two  Sicilies,  p.  22. 
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That  Ladiilas,  King  of  Naples,  died  of 
a Venereal  Diforder  is  not  lefs  difputable, 
than  the  forrner  aflertion.  In  the  account 
given  of  him  in  the  Didtionnaire  Hiftorique 
Portatif,  it  is  faid,  “ II  mourut  a Naples  le 
“ i6  Aout  1414,  a 38  ans,  d’un  poifon,  que 
**  la  fille  d’un  medecin  lui  avoit  donne  a 
“ Peroufe,”  a mode  of  expreffion  extremely 
inaccurate,  and  not  to  be  hazarded  by  a bio- 
grapher, if  he  really  died  of  the  Venereal 
Diforder.  Had  that  been  the  cafe,  the  writer 
would  have  been  either  more  or  lefs  explicit, 
than  he  is.  If  he  was  willing  to  conceal 
the  misfortune  or  the  difgrace  of  the  king, 
he  was  not  required  to  fay  fo  much  : if  that 
prince  really  died  of  this  diforder,  and  the 
author  was  deiirous  of  perpetuating  the  me- 
mory of  that  event,  he  would  not  have  ex- 
preffed  hi'mfelf  in  terms  fo  ambiguous. 

But  the  hiflory  of  Ladiilas  fupports  the  au- 
thor’s hypothelis  with  more  plaufibility  than 
that  of  Alfonfus ; becaufe  hiftorians  agree, 
that  the  Ladiilas  delivered  from  enemies  at 
home,  and  an  overmatch  for  thofe  abroad, 
gave  himfelf  up  to  pleafure,  and  ihortened 
his  days  by  excefs  of  debauchery.  It  is  moll 
probable  however,  that  the  prejudicial  con- 
fequences  of  thefe  excelfes  led  him  to  have 
recourfe  to  medicine,  and  to  entrull  himfelf 
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to  the  care  of  every  empiric,  who  was  bafe 
enough  to  flatter  him  with  the  perfedt  reflo- 
ration  of  his  debilitated  frame ; and  that  to 
one  or  more  of  the  pretended  refloratives, 
thus  adminiftered  by  the  hand  of  empiri- 
cifm,  he  finally  became  a vidlim. 

Having  premifed  thefe  few  obfervations,  I 
fhall  now  return  more  particularly  to  the  ac- 
count of  the  diforder  in  the  South  Sea  iflands. 
I have  already  mentioned,  that  Dr  Forfter 
infinuates,  not  indiredly,  that  the  Venereal 
Diforder  was  known  at  Otaheite,  &c,  before 
any  European  fhips  ever  touched  at  thofe 
iflands.  But  Capt.  Cook  in  his  account  of 
the  fame  voyage  'fpeaks  a very  different  dif- 
ferent language.  “ They  call  the  Venereal 
**  Difeafe  Apa~no  Pretane  (Englifli  Difeafe), 
“ though  they  fay  to  a man,  that  it  was 
brought  to  the  ifland  by  Bougainville ; but 
they  thought  he  alfo  came  from  PretanCy 
“ as  well  as  every  other  fhip,  which  has 
touched  on  the  ifland.  Were  it  not  for 
this  affertion  of  the  natives,  and  none  of 
Capt.  Wallis’s  people  being  affedted  with 
“ the  Venereal  Difeafe,  either  while  they 
“ were  at  Otaheite,  or  after  they  left  it, 
« I fhould  have  concluded,  that  long  before 
“ thefe  iflanders  were  vifited  by  Europeans, 
this,  or  fome  difeafe  which  is  near  a- kin 

to 
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to  it,  had  exifted  among  them.  For  I 
“ have  heard  them  fpeak  of  people  dying  of 
**  a diforder,  which  we  interpreted  to  be 
the  pox,  before  that  period.  Thefe  people 
are,  and  were  before  Europeans  vifited 
“ them,  very  fubjedl  to  fcrophulous  difor- 
**  orders,  fo  that  a fea-faring  man  might 
eafily  miftake  one  diforder  for  another.”  * 
As  the  inhabitants  of  thefe  iflands  had  no 
name  for  this  difeafe  before  the  arrival  of 
the  European  fhips,  which  may  be  fairly 
inferred  from  their  calling  it  afterwards 
no-I^retaney  the  Britifi  Difeafe,  is  it  not  very 
improbable,  that  the  diforder  exifted  at  all 
amongft  them  before  that  period  ? This 
name  feems  to  have  been  given  by  the  natives 
to  this  difeafe  during  the  interval  between 
the  firft  and  fecond  voyages  of  Capt.  Cook ; 
for  it  appears  very  plainly  by  Hawkefworth’s 
account,  *1*  that  they  had  no  name  at  all  for 
it  at  the  time  of  the  firft  voyage,  and  diftin- 
guifhed  it  only  by  a metaphorical  expreflion 
of  the  fame  import  as  rottenefs,  but  of  a 
more  extenfive  fignification.  They  defcribed, 
in  the  moft  pathetic  terms,  the  fufferings 
which  the  JirJi  victims  to  its  rage  endured, 

* Capt.  Ccok'^  Account  of  the  Voyage  of  the  Refolu- 
tion  and  Adventure,  &c.  &c.  Vo).  I.  Ch.  XIV.  p,  i8r. 
f See  Voyages,  Vol.  II.  p*  233. 
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It  fpread,  they  faid,  an  univerfal  terror  and 
confternation  among  the  inhabitants,  fo  that 
the  fick  were  abandoned  by  their  neared 
relations,  left  the  calamity  ftiould  become 
univerfal  by  contagion,  and  were  left  to 
perifh  alone  in  fuch  mifery,  as  till  then  had 
never  been  .known  among  them. 

Do  not  thefe  accounts,  efpecially  thofe 
expreffions,  which  are  diftinguifhed  by  italic 
charadlers,  fufficiently  fhew,  that  the  difeafe 
was  not  indigenous  in  thefe  iflands,  but  com- 
municated to  them  by  the  intercourfe  of 
ftrangers,  whofe  vilit  and  its  elfedis  were 
frefh  in  the  memory  of  the  perfons  then 
living?  Are  not  we  therefore  juftified  in 
adopting  the  following  conclufon,  fuggefted 
by  an  induftrious  and  well  inftrucfted,  though 
anonymous,  writer  on  thefe  fubjedts  ? ‘‘If 
“ an  European  fhip  (be  it  Mr  de  Bougain- 
“ ville’s  or  the  Dolphin,  Capt.  Wallis’s,  in 
“ fome  meafure  contributing)  did  commu- 
**  cate  this  baneful  difeafe  to  a healthy  race 
**  of  people,  and  this  not  to  one  ifland  only, 
but  fpreading  it  among  feveral,  it  is  a con- 
“ fequence  incidentally  ariling  from  Euro- 
“ pean  curiofty  and  third  after  knowledge, 
“ which  cannot  be  too-much  regretted ; and 
“'will  entail  a milery  upon  thefe  Indians, 
“ fo  dreadful,  that  all  the  attempts  to  enrich 

“ them 
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“ them  with  new  fpecies  of  vegetables  and 
“ animals  cannot  in  any  degree  compenfate 
“ for,  even  if  fuch  endeavours  had  proved 
“ as  effedtual,  as  they  were  well  intended.”^ 

Upon  the  whole  ftate  of  this  argument, 
Lam  induced  to  believe,  that  Dr  Forfter 
defirous  of  freeing  his  European  brethren 
from  the  ignominy  of  having  introduced 
this  calamity  into  the  South  Sea  iflands,  col- 
leded  every  argument  which  ingenuity  could 
fuggefl:  to  perfuade  himfelf  and  others  : he 
hoped  particularly  to  fecure  this  point,  if  by 
reviving  the  old  and  almoft  obfolete  doc- 
trines he  could  in  any  degree  fhew,  that  the 
difeafe  may  be  generated  in  a hot  climate 
by  the  promifcuous  and  excefllve  intercourfe 
of  pcrfons  afflided  with  leprous  and  other  cu- 
taneous affedions ; and  could  prove  that  it  was 
neither  introduced  into  Europe  by  the  Tailors 
of  Columbus  in  1493,  entailed  at  that 
period  by  a peculiar  exertion  of  the  divine  ven- 
geance againft  the  multiplied  crimes  of  the 
human  race,  but  exifted  long  before’:  for 
then,  it  might  be  inferred,  that  the  fame 
caufes  would  produce  the  fame  effeds  in 
thefe  iflands,  and  that  neither  modern  times 

* New  Difcoveries  concerning  the  World  and  its  inha- 
bitants, he.  he,  London,  1778.  8“.  Johnfon,  Page  62. 
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nor  modern  travellers  deferve  the  accufation 
of  introducing  it  there. 

I muft  acknowledge,  that,  his  arguments 
have  not  brought  convidlion  to  my  mind^ 
though  I have  not  the  prefumption  to  fup- 
pofe,  that  the  obfervations,  which  I have 
myfelf  made,  will  be  thought  fufEcient  to 
fatisfy  thofe,  who  may  have  adopted  his 
opinion.  As  different  fentiments  on  fub- 
jedls  of  fcience  muft  unavoidably  fubftft 
amongft  men,  to  whom  the  truth  can  be 
only  revealed  by  flow  and  gradual  inquiries  ; 
it  is  by  a-  candid  and  difpafEonate  exami- 
nation only,  that  we  can  hope  to  attain  this 
grand  objedl  of  all  literary  purfuits  : and  he 
who  has  laboured  to  promote  that  great 
caufe,  even  though  his  afliftance  may  not 
be  fenflbly  felt,  may  at  leaft  indulge  himfelf 
with  the  reflexion,  that  in  endeavouring  to 
be  ufeful,  he  has  not  totally  mifemployed 
his  time. 
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N.B,  THE  former  Syllabus  was  una- 
voidably very  concife  and  general.  It  was 
however  as  full,  as  with  due  Allowance  to 
the  Labour  and  Difficulties  attending  a re- 
cent Appointment  in  fuch  a Line,  could  per- 
haps be  expected.  The  Univerfity  during 
the  laft  Courfe  gave  demonftrative  Proofs  of 
their  fincere  Zeal  to  raife  a School  of  Medi- 
cine in  this  Place,  by  their  'Indulgence  in 
Regard  to  the  Degrees,  and  their  liberal  Af- 
fiftance  in  the  Improvement  of  the  Labora- 
tory. — To  keep  Pace  with  them  in  the  Pro-? 
motion  of  this  laudable  Defign  the  Ledtuirer 
has  thought  it  incumbent  on  him  to  draw  up 
a more  explicit  View  of  his  Attempts  to  fulfil 
their  Expedlations  in  the  Department  com- 
mitted to  his  Charge. — The  following  Sheets 
are  yet  but  imperfedtly  prepared  to  meet  the 
Public  Eye.  — They  are  principally  intended 
for  the  Ufe  of  the  Clafs,  with  whom  the 
Ledturer  may  have  Opportunities  of  removing 
the  Difficulties  and  corredting  the  Errata. 
For  the  greater  Perfpicuity,  technical  and  fo- 
reign Expreffions  have  been  fludioufly  avoid- 
ed, and  Englifh  Terms,  as  much  as  poffible, 
adopted, 
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Dr.  W a L L’s 


Lectures  in  Chemistry. 


Read  in  the  Mufeum,  Ox  F o r d ^ 
February  y 1782. 


Lecture  I, 

Introduction.  the  Extent  of  the  Science 

of  Chemiftry.  Definition. 
Defedls  of  the  moft  celebrated  Definitions.  Dif- 
tindtion  between  Chemiftry  and  Natural  Philofophy. 
The  Utility  of  Chemiftry  •,  it’s  Connexion  with 
various  Arts  and  with  Medicine.  The  Hiftory  of 
Chemiftry  •,  ill-founded  Opinions  concerning  it’s 
Antiquity.  Of  the  Alchemijls  ; Origin  and  Hiftory 
of  this  extraordinary  Sed.  Of  the  enthufiaftic 
Principles  of  the  Arabians.  The  Tranfmutation  of 
Metals.  Of  the  moft  enlightened  of  the  Alche- 
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mifls  •,  Roger  Bacon.  Hiftory  of  the  Invention  of 
Gunpowder.  The  univerfal  Medicine  ; Raymond 
Lully  Bafil  Valentine  ; Paracelfus ; his  CharaAer 
more  largely  defcribed.  Of  the  Application  of 
Mercury  in  the  Cure  of  the  Venereal  Difeafe.  Con- 
fequences  refulting  from  that  Difcovery.  Of  the 
Alcaheft  or  Univerfal  Solvent ; Van  Helmont.  Cir- 
cumftances,  which  encouraged  the  Study  of  Che- 
miftry  in  the-  14th  and  15th  Centuries,  &c.  ^ It’s 
Progrefs  ’till  the  Time  of  Lord  Bacon.  Societies 
formed  for  the  Cultivation  of  Natural  Knowledge 
by  Experiments.  The  Priority  of  thofe  at  Paris 
and  London.  Eminent  PeiTons,who  have  fince  pro- 
moted the  Study  of  Chemiftry  *,  Sir  I.  Newton ; Mr. 
Boyle.  Caufes  which  retarded  the  Progrefs  of  this- 
Science  in  England.  More  fuccefsfully  cultivated 
in  Germany  by  Stahl,  Hoffmann,  and  Boerbaave.  A 
fhort  Account  of  their  chemical  Works.  Dr.  Hales's 
Merit  in  recalling  the  Attention  of  Philofophers  in 
Encrland  to  this  Study.  Other  Caufes  which  have 
con*curred  to  thisEffcft.  Prefent  State  of  the  Science. 


Lecture  11. 

Of  the  belt  Mode  of  delivering  Ledlures  in  Che- 
miftry.  The  Method,  which  will  be  adopted  in 
this  Courfe.  Divifion  of  the  Courfe  according  to 
the  Definition  into  two  general  Heads.  I.  The 
General  Dodlrines  of  Heat  or  Fire,  and  of  Mixture. 
II.  The  particular  Effedls  of  the  Sub -Divifions 
comprehended  under  the  ift  General  Head  ; ct. 
The  general  EfFeds  of  Heat  and  the  modes  of  ex- 
citing it  i i8.  The  general  Eflfedls  of  Mixture  \ and 
as  conneded  with  both,  a Defcription  of  the 
€bemcal  Apparatus.  Sub-Divifions  comprehended 
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under  the  2nd  general  Head.  The  Objefls  of 
Chemifhry  arranged  under  fix  ClalTes  : «,  Saline  \ 
/S,  Earthy  j Inflammable  ; J',  Metallic  ; ?,  Aerial ; 
and  ^ Aqueous  Sub  fiances.  To  which  will  be  added 
an  Explanation  of  the  Dodtrine  and  Tables  of  Elec- 
tive Attraftion  or  Affinity  ; and  a general  Account 
of  Animal  and  Vegetable  Bodies.  I.  Of  Heat  or 
Fire.  Obfcurity  of  the  Dodrines  relative  to  it’s 
Caufe.  It’s  Effedls  confidered  : i.  Expanfion  ; 
2.  Fluidity ; 3.  Evaporation  j 4.  Ignition ; 5.  In- 
flammation. I.  Of  Expansion.  Of  the  Commu- 
nication of  Heat.  The  Expanfion  of  Bodies  ffievvn 
by  Experiments.  Ufeful  Inferences  from  thefe 
Experiments.  Of  Pyrometers.  Modes  of  corredl- 
ing  the  Irregularity  of  Time  Pieces  as  depending 
upon  the  Expanfion  or  Contradlion  of  Metals. 
Graham's  and  Harrifon's  Pendulums.  Exceptions 
to  this  Law  of  Expanfion.  Of  the  Expanfion  of 
freezing  Water.  Experiments  of  Boyle  and  the 
Florentine  Academy  on  this  Subjeft.  Some  natural 
Effects  dependant  on  the  Expanfion  of  Ice  enume- 
rated. Hypothefes  concerning  Ice.  Of  the  In- 
vention of  Thermometers.  The  Air  Thermometer. 
The  Spirit -Thermometer  of  Boyle  and  the  Florentine 
Academy.  Newton's  Oil  Thermometer.  Fahren- 
heit's Mercurial  Thermometer.  An  Attempt  to 
explain  their  Condtrudtion  and  Graduation,  and  to 
adjuil  them  to  each  other.  Of  the  fixt  Points  of 
Thermometers.  The  Ufe  and  Application  of  thefe 
Inftruments. 


Lecture  III. 

The  Laws  of  the  Communication  of  Heat  far- 
ther confidered.  Denfe  and  compadt  Bodies  fooner 
heated  and  cooled  than  thofe  of  a rarer  Texture. 
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Illuftration  of  this  Pofition  from  fome  common 
Phsenomena  of  Nature.  Exceptions  to  this  Law 
in  the  Cafe  of  Fluids.  Illuftrated  by  the  Effedl  of 
Heat  on  the  Air.  Many  Phsenomena  explained 
from  thefe  Principles.  Of  the  Circulation  produ- 
ced in  Fluids  by  Heat.  Of  the  Caufes  of  Cold. 
Theory  of  Frojl.  An  Account  of  the  greateft  De- 
grees of  natural  and  artificial  Cold,  which  have  been 
noticed.  Of  the  Congelation  of  Mercury.  2.  Of 
Fluidity.  Proofs  that  it  is  in  all  Cafes  an  Effedt 
of  Heat  or  Fire.  The  old  Opinion  of  the  fpheri- 
cal  Particles  of  Fluids  ill-founded.  The  Confoli- 
dation  of  Fluids  and  the  Freezing  of  Water  not  to 
be  aferibed  to  the  Introdudtion  of  agglutinating  or 
cementing  Particles.  The  Degree  of  Heat  necef- 
fary  to  the  Fluidity  of  Bodies.  It’s  Mode  of  Ac- 
tion. Changes  which  folid  Bodies  undergo,  when 
rendered  fluid  by  Heat  and  again  fuffered  to  con- 
geal. Vitrefcence.  Fluidity  not  folely  dependant 
on  fenfible  Heat.  Dr.  Black's  Theory  of  Latent 
Heat  explained. 

Lecture  IV. 

3.  Evaporation.  Definition  of  Vapour  or 
Steam.  The  Extent  of  this  Eftedl;  of  Pleat.  The 
Expanfibility  and  Force  of  the  Steam  of  V/ater. 
Various  Applications  of  this  Property  in  the  me- 
chanic Arts.  Defeription  of  the  Fire  Engine.  Of 
the  vaporific  Point  of  Bodies.  The  Effeft  of  me- 
chanical PrelTure  in  retarding  Evaporation.  Of 
Papin's  Digejler,  and  the  Principles  on  which  it  ope- 
rates. The  Procefs  of  Evaporation  in  Water  de- 
feribed.  Probability  that  Pleat  is  abforbed  in  the 
Procefs.  Dr.  Black's  Experiments.  Of  the  Pro- 
motion of  Evaporation  by  the  Diminution  of  Pref- 
fure.  Dt. Cullen's  Experiments  The  Procefles 
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of  Evaporation,  Sublimation,  and  Diftillatlon  com- 
pared and  diftinguifhed.  Are  not  all  Bodies  vola- 
tilizable  by  fome  Degree  of  Heat  ? The  Diffe- 
rence  between  Vapour  and  Steam  farther  inveftiga- 
ted.  Of  fpontaneous  Evaporation  and  it’s  Pheno- 
mena. Of  the  Afcent  of  Vapours  and  the  Theories 
concerning  it;  NieuwentyC s \ Hallefs-,  Defaguliers* , 
The  later  Opinion  that  Vapours  are  fufpended  -in 
the  Air  by  Solution.  The  folvent  Power  of  the 
Air  illuftrated.  Comparifon  between  the  Pheno- 
mena of  Solution  and  fpontaneous  Evaporation. 
The  Produdlion  of  Rain,  Dew,  Mill:,  Hoar  Froft, 
explained.  Arguments  againft  this  Theory.  Pof- 
fible  Fallacy  in  fuch  Arguments.  Application  of 
thefe  Obfervations  to  fome  Phenomena  of  Animal 
Bodies. 

L E C T U.R  E V. 

4.  Of  Ignition.  Reafons  for  touching  lightly 
on  this  Subject. 

5.  Of  Inflammation.  Subftances  liable  to  it, 
thence  called  inflammable.  Diftindtion  between  this 
and  other  ClalTes  of  Bodies.  The  Changes  produ- 
ced by  Inflammation.  Of  the  Refiduum  after  In- 
flammation. Of  the  Principle  on  which  Inflam- 
mability depends.  It’s  Separation.  It’s  Identity 
in  all  Inftances.  Stahl's  Tbeory.  Names  of  this 
Principle.  Phlogiflon-,  Phlogiflique  \ Soufre  Pricipe 
Principle  of  Inflammability.  Proofs  of  the  Exiftence 
of  this  Principle.  It’s  near  Relation  to  elementary 
Fire  and  Light.  Of  the  Effedts  of  it’s  Combina- 
tion with  Bodies.  The  Neceflity  of  Air  to  Inflam- 
mation fhewn.  Of  the  Means  of  exciting  Heat : 
rt.  By  Friblion  or  Percufflon.  fc.  By  Mixture,  y.  By 
Fermentation.  By  Eleliricity.  t.  By  the  Vis  Vit,£ 
in  Animal  Bodies.  By  the  Solar  Rays.  «.  By  thi 
Inflammation  of  Fuel. 
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«.  By  FriStion  or  Percujfion.  The  ill  Confequen- 
ces  of  Inattention  to  this  Caufe  in  the  Conitrudion 
of  large  Machines. 

By  Mixture.  Mixtures  which  excite  Heat. 
Acids  with  Alkalies.  Acids  with  Oils.  Acids  with 
Animal  and  Vegetable  Subftances,  Acids  with 
Redlified  Spirit  of  Wine.  Acids  with  Metals. 
Acids  with  Ibme  Earths  and  earthy  Salts.  Acids 
with  Water.  Lime  with  Water.  Alkalies  with 
Oils.  Water  with  deliquefcent  Salts.  Some  Ex- 
periments to  illuflrate  this.  Of  Mixtures  which 
generate  Cold.  Solution  of  Salts  in  Water.  Com- 
bination of  cryftallized  Salts  with  Ice  or  Snow. 
Redlified  Spirit  of  Wine  with  Ice. 

> By  Fermentation.  Of  the  Degree  of  Heat 
produced  in  the  feveral  Stages  of  Fermentation. 
Application  of  this  Heat  to  the  Purpofes  of  Agri- 
cuture,  &c. 

S.  By  Ele^ricity.  The  Analogy  between  the 
Eledlrical  Fire  and  Lightning.  Peculiarities  of  it’s 
Operation. 

i.  By  the  Vis  Vit,£  in  Animal  Bodies.  Of  Animal 
Heat.  Heat  fpontaneoufly  generated  no  abfolute 
Criterion  of  Animality.  Of  the  Power  which  Ve- 
getables pofiefs  of  generating  Heat.  Equality  of 
the  Heat  in  Animals,  theories  of  Animal  Heat^ 
Vain  Attempts  to  explain  this  Procefs  by  mechani- 
cal or  common  chemical  Principles.  Of  the  Con- 
nexion of  animal  Heat  with  the  State  of  the  Re- 
fpiration  and  Circulation.  Of  the  Generation  of 
Heat  by  the  Extrication  of  the  Principle  of  Inflam- 
mability. Proofs  of  the  Extrication  of  this  Prin- 
ciple from  the  Blood  in  the  Courfe  of  the  Circu- 
lation. 

(.  By  the  Solar  Rays.  Conjeflures  concerning  the 
Matter  of  Solar  Light  and  Heat.  Some  peculiar 
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EfFc6ls  of  the  Solar  Heat  mentioned.  Of  the 
Invention,  Properties,  and  Application  of  Specula 
and  Lenfes.  Of  the  Abforption  of  the  Rays  of 
Light  by  dark  Surfaces,  and  their  Reflexion  by 
fuch  as  are  white  and  fhining.  Experiments  of 
MefT.  BoyJe^  Macquer^  and  Beaume  inftanced.  The 
Futility  of  the  celebrated  Story  of  Archimedes^  Mir- 
ror. Mr.  Buffonh  Contrivance  to  fire  Wood  at  20Q 
feet  Diftance.  The  Lenfes  of  Villette  and  Tfchern- 
haus. 

)t.  By  the  Inflammation  of  Fuel,  Of  the  various 
Kinds  of  Fuel  ufed  in  chemical  Operations,  a. 
flammable  Fluids,  b.  Peat.  c.  Charcoal  of  Wood. 
d.  Charcoal  of  Pit-Coal.  e.  Wood.  f.  Pit-Coal. 

a.  Of  Inflammable  Fluids.  Spirit  of  Wine  and 
Oils  ( confidered  as  Fuel ) their  Application,  Ad- 
vantages and  Defeats. 

b.  Of  Peat.  IPs' Prod uflion  and  Ufe. 

c.  Of  Charcoal  of  Wood.  It’s  Preparation,  it’s 
Advantages  : it’s  Imperfe£tions  how  removed. 

d.  Of  Pit  Coal  charred.  It’s  Defeds.  Of  Kil- 
kenny Coal.  The  Effe6t  of  the  Fumes  of  Charcoal, 
and  the  Method  of  Cure  in  fuch  Cafes  illuftrated. 

e.  f.  Of  FoJfllCoal  and  Wood.  Objedions  to  their 
Ufe  in  chemical  Operations.  Of  the  Nature  of 
Flame.,  and  the  Adion  of  Air  upon  it.  Defcription 
and  Ufe  of  the  Blowpipe,  Some  general  Obferva-' 
tions  on  the  beneficial  Influence  of  Heat  in  the 
Syftem  of  the  Univerfe. 

Lecture  VI. 

Of  the  general  Effects  of  Mixture.  Experi- 
mental Illuftration  of  the  Phaenomena  which  take 
Place  in  Mixtures,  The  Heat  produced  in  fome 

Inftances, 


( 8 ) 

Inftances,  and  Cold  in  others,  See  Lect.  V.  The 
Attra6lion  of  certain  Subftances  to  Water.  Defi- 
nition of  forne  common  Terms : Deliquefcence^  Ef- 
fervefcence^  Solution,  Biffufion  or  Mixture,  Emuljion. 
Of  the  Separation  of  combined  Subftances.  Ge- 
neral Doctrine  of  chemical  Atlra5iion  or  Affinity ; 
Precipitation',  Ektlhe  Attra£lion illuftrated  by  Ex- 
periments. Hypothefes  advanced  on  this  Subjedt. 
Imperfedion  of  the  mechanical  Doftrine  of  the 
peculiar  Forms  of  the  elementary  Particles  of  Bo- 
dies. The  Newtonian  Dodirine  of  Attraftion  and 
Repulfion  applied.  Objedlions  of  the  French  and 
German  Chem.ifts.  Reafons  for  preferring  the 
Term  Attradion  to  thofe  of  Affinity  or  Impulfe. 
The  Difference  between  Chemical  and  Mechanical 
Attradion  illuftrated.  Canons  or  Rules  to  be  ob- 
ferved  in  Solution;  illuftrated  by  Fxperiments. 
The  Effed  of  Heat  in  promoting  Solution.  Che- 
mical Attradion  in  almoft  all  Cafes  diminilhed  by 
the  Diminution  of  Heat.  The  Dodrine  of  elec- 
tive Attradion  farther  confidered.  Geoffrofs  Table 
introduced  and  vindicated.  Experiments.  Double 
EleSiive  Jttraklion.  Of  the  Bulk  of  Compound 
Bodies.  Experiments  of  Dr.  Lewis  and  Monf. 
Reaumur  on  this  Subjed. 

L E C T U p.  E VII. 

Of  THE  Chemical  Apparatus.  Veffiels.  Fur- 
naces. Of  the  Materials  ufed  in  the  Conftrudion 
of  chemical  Veffels.  Properties  required  in  them. 
The  Advantages  of  Glais,  and  it’s  Imperfedions. 
Of  Annealing.  Defeds  of  unannealed  Glafs  fliewn 
by  Experiment.  Of  the  Ufe  of  Metals  in  forming 
chemical  Veflels.  Their  Defeds.  Of  Earthen 
Ware,  it’s  Advantages  in  great  Degrees  of  Heat. 
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The  great  Mgit  of  Mr.  Poll  of  Berlin  in  his  En- 
quiries on  this  Subjedl.  Of  Porcelain.  Of  Black 
Lead.  Chemical  Veflels  conlidered  as  to  their  Ufe, 
either  in  Operations  of  Fufton^  Evaporation^  or  So- 
lution.  I ft.  In  Fujion.  Crucibles.  Common  or  Hef- 
lian  Crucibles.  Black  Lead  or  Auftrian  Crucibles : 
their  Properties  compared.  2nd.  In  Evaporation. 
Evaporation  fub-divided  into,  et.  Simple  Evaporation. 
/2.  Dijiillation.  y.  Sublimation.  S'.  Cementation.  Vef- 
i'els  ufed  in  fimple  Evaporation.  "Rules  for  conduc- 
ing Evaporation.  /3.  In  Dijlillatton  : Three  Modes 
of  Diftillation.  a.  Per  Defcenfum.  b.  Per  Afcen- 
Jum.  c.  Ad  Latus.  a.  Of  Diftillation  per  Befcen- 
fum,  with  a Reprcfentation  of  an  Apparatus  ufed 
in  that  Procefs.  b.  Of  Diftillation  per  Afcenfum. 
Defcription  and  Reprefentation  of  the  Common  Still: 
it’s  Parts  and  their  Ufes.  The  Cucurbit ; the  A- 
lembic ; the  Refrigeratory  •,  the  Receiver  ; the 
Worm  Tub.  Glafs  Alembics,  c.  Of  Diftillation 
ad  Latus.  Retorts  and  Receivers  of  different  Kinds 
fhewn.  Tubulated  Retorts  and  Receivers  &c. 

Of  the  Veffels  ufed  in  Sublimation  ; MattraJJ'es  ; 
Bolt  Heads  \ Florence  Flajks.  Obfervations  on  the 
Forms,  which  Subftances  fublimed  affume  in  Con- 
\ Sublimates Flowers.  Of  fubliming  Pots 
called  Aludels.  S.  Of  Cementation.  The  Term  ex- 
plained, and  the  Veffels  required  in  it.  3.  Of  the 
Veffels  ufed  in  Solution.  The  Operation  of  Coho- 
bation.  Of  the  Veffel  called  aP^//V«2w.  Qi  Filtration. 
Of  Furnaces.  General  DoCrine  of  their  Con- 
ftruclion  and  Operation.  Of  the  Modes  of  admit- 
ting and  regulating  Air.  Of  Regifiers.  A Scheme 
for  making  one  extremely  accurate.  Account  of 
fome  of  the  principal  Furnaces.  The  Furnace  of 
Fufion  or  iVind  Furnace  defcribed  and  explained. 
Mr.  Potds  Furnace.  Obfervations  oh  it’s  elliptical 
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Form.  Of  Bellows.  The  Water  Blaji  or  Bellows 
defcribed.  Of  the  Molipile, 

Lecture  VIII. 

Defcription  of  Furnaces  continued.  The  JJfay 
Furnace  exhibited  and  defcribed.  Muffles  jfhewn, 
and  their  Ufe  explained.  The  Reverberatory  Fur- 
nace for  Diftillation.  Balnea  ov  Baths : Balneum 
Maris  et  Mariae  *,  Balneum  Arenas  or  Sand  Heat ; 
Balneum  Vaporarium  ; Capella  Vacua  ; Dr.  Lewises 
Mercurial  Bath.  Of  the  Lamp  Furnace  with  Dr, 
Lewis's  Improvements.  The  Aihanor  Furnace  ex- 
hibited and  defcribed.  Of  Portable  Furnaces  : 
ViganPs\  Shaw's  \ Lewis's],  Ruel’s.  Of  Lutes  and 
the  Coating  or  Lorication  of  Vefiels  and  Furnaces. 
Common  Lutes  and  Fire  Lutes. 

Lecture  IX. 

Of  the  particular  Effects  of  Heat  and 
Mixture.  Attempts  to  divide  and  arrange  the 
Objefts  of  Chemiftry.  Conje<S:ures  concerning  the 
Elementary  Principles  of  Bodies.  Of  the  'four  Ele- 
ments ; Fire,  Air,  Earth,  and  Water.  The  Con- 
vertibility of  what  we  call  the  four  Elements  into 
each  other.  Experiments  of  Boyle,  Margraaff, 
Priejlley,  Scheele  &c.  related.  Defefts  of  an  Ar- 
rangement founded  on  the  Doftrine  of  the  four 
Elements.  Of  the  obfcure  Elements  of  the  Al- 
chemifts:  Salt-,  Sulphur-,  Mercury.  Of  the  Divi- 
fion  of  Nature  into  three  Kingdoms  ; Animal,  Vege- 
table, Mineral.  Defers  of  this  Divifion,  Ihewn 
by  the  Oblervations  of  Mr.  Lock,  and  Dr.  Watfon. 
An  Attempt  at  a more  fimple  and  ufeful  Divifion. 
Six  Claffes  : I.  Saline  Subhances.  W,  Earthy.  III. 
Inflammable.  IV.  Metallic.  V.  Aerial.  VI.  Aqueous. 

A.  Of 
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I.  Of  Saline  Substances.  Limitation  of  the 
Term.  Definition  of  Salts.  The  general  Proper- 
ties and  Appearance  of  them.  Their  Fufibility, 
Volatility,  Solubility.  Of  the  Phaenomena  of  their 
Solution.  Of  the  Quantity  of  Salts  foluble  in  a 
given  Qiiantity  of  Water.  Of  the  Increafe  of  the 
folvent  Power  of  Water  by  Heat.  Common  Salt 
an  Exception  to  this  Law.  Dr.  Lucases  Theory  of 
the  Solution  of  Salts.  Objeftions  to  it.  Sir  Ifaac 
Newton\  Theory.  Fafls  which  confirm  it.  Of 
the  Separation  of  Salts  from  Water.  Evaporation 
to  Drynefs.  Cryjiallization.  Of  the  regular  Forms 
of  Cryfials.  Diredtions  for  obtaining  them  moft 
perfedl.  Explanation  of  that  Appearance  called 
the  Vegetation  of  Salts.  How  prevented.  Of  the 
Qtiantity  of  Air  and  Water  contained  in  the  Cry- 
ftals  of  Salts.  Phasnomena  dependant  on  this 
Quantity  of  Water.  The  JVatery  Fufton  \ fponta- 
neous  Calcination  \ and  Decrepitation  of  Salts  (hewn. 
Theory  of  the  Cryjiallization  of  Salts.  The  Form  of 
the  Cryftals  has  no  Refemblance  to  the  primary 
Particles  of  the  Salt.  Conjectures  concerning  the 
Analogy  between  Cryftallization,  and  the  polar  At- 
traction of  the  Magnet  — Cryftallization  not  pecu- 
liar to  Saline  Subftances.  Inftances  of  it  in  various 
Parts  of  Nature  enumerated. 

Lecture  X. 

Continuation  of  the  General  DoCtrine  of  Salts. 
Water  faturated  with  one  Species  will  diflblve  a 
confiderable  Portion  of  another.  Mode  of  obtain- 
ing feparately  the  different  Salts  diftblved  in  the 
fame  Water.  Of  the  Different  Orderly  Generay  and 
Species  of  Salts.  Sub-Divifion  of  the  Clafs  into 
Simple  and  Compound.  Orders  of  Simple  Salts : 
Alkalies-,  Acids.  A Table  of  the  Genera  and 
Species  of  fimple  Saks. 
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Sp.  ec.  Vitriolic.  Sp.  «.  Native  Acid  of  Fruits.  Sp,  «.  Acid,  of  Phofphorus.  Sp.  «.  Acid  of  Amber. 

/3.  Nitrous.  ' (i.  Acid  of  Fermentation.  (2.  Acid  of  Ants,  &c.  /3. Borax. 

y.  Marine.  a.  Vinegar.  y,  Benzoine. 

h Acid  of  Spar.  b.  Tartar. 
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Of  the  Varieties  of  thefe  Species 

A.  Of  Alkalies  in  general.  Tefts  of  an  Alka- 
line Qiiality  explained  and  demonftrated.  a..  Of 
THE  Mineral  Alkali.  Ids  Cryftals,  and  the 
Changes  they  undergo  by  Expofure.  Of  ids  Ori- 
gin. Account  of  the  Natron  of  the  Ancients. 
Proofs  that  the  Subftance  called  Nitre  and  Natron 
amongft  the  Egyptians  and  other  Oriental  Nations 
was  a mineral  Alkali.  Mode  of  obtaining  this  Al- 
kali from  the  Alhes  of  Sea  Weeds.  Sea  IVrack  or 
Kelp  ; Bariglia  ; Soda.  This  Alkali  obtained  from 
Common  Salt.  Cronjledt\  Opinion  of  ids  Origin 
from  calcareous  Earth  examined.  Ids  Ufe  in  the 
Compofition  of  Soap,  in  dying,  and  in  the  Glafs 
Works. 

. Of  THE  Vegetable  fixed  Alkali.  Ids 
diftinguifhing  Properties.  Ids  Attraction  for  Water 
and  Difpofition  to  deliquefce.  It’s  Cryftallization. 
Is  this  Alkali  ever  found  Native  } Common  Mode 
of  preparing  it  from  the  Lixivium  of  the  Afhes  of 
burnt  Vegetables.  Lixivial  Salts.,  Alkalies  fo  called 
and  why.  Varieties  or  Synonyma  of  the  vegetable 
Alkali  explained.  Methods  propofed  to  obtain  the 
vegetable  Alkali  in  Great  Britain.  Account  of  Mr. 
Birch's  of  obtaining  it  from  Dunghill  Water. 

The  Ufe  of  this  Alkali  in  Arts,  and  in  Medicine. 

^ A Propofal  for  employing  it  as  an  Antidote  to  the 
Poifon  of  Corrofive  Sublimate. 

2.  Of  the  Volatile  Alkali.  It’s  general 
Alkaline  Properties  fliewn  by  Experiments.  It’s 
fpecific  Qualities.  Ids  Volatility.  Difficulty  of 
melting  or  cryftallizing  it.  Of  ids  Degree  of  Ac- 
tivity. It’s  Origin.  Ids  native  State.  ConjeClure 
that  this  Alkali  is  primarily  an  Animal  Production. 
It’s  Synonyma  or  Varieties.  The  Identity  of  Vola- 
tile Salts.  General  Account  of  the  Caujiicity  of 

Alkalies, 
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Alkalies,  See  L e c t.  xiv.  The  ImperfeClion  of 
Experiments  made  to  fliew  the  Caufticity  of  Alka- 
lies. Of  the  Ufe  of  Alkaline  Salts  in  Medicine. 
Doubts  concerning  their  feptic  Influence  either  ex- 
ternally or  internally. 

B.  Of  Acids.  Tefts  of  Acidity  (hewn  by  Ex- 
periments. I.  Of  the  Mineral  Acids.  Their 
Volatility.  Their  Attraction  for  Water.  The  Pro- 
duction of  Heat  in  this  Combination.  Diminution 
Heat  in  the  Combination  of  Acids  with  Ice,  See 
Eect.  V.  Of  the  ReBification^  Concentration,  or 
Dephlegmation  of  Acids.  Fluidity  not  elTential  to  the 
Mineral  Acids.  Inftances  of  fome  of  them  being 
congealed  and  even  cryllallized..  Their  deleterious 
and  their  falutary  Effects  in  the  Body  defcribed. 

ct.  Of  the  Vitriolic  Acid.  It’s  Powerfulnels. 
Diftinction  between  the  Powerfulnefs,  the  Activity, 
Strength  of  Acids,  Specific  Gravity  of  the 
Vitriolic  Acid.  It’s  Colour,  and  the  Caufes  which 
influence  it.  Method  of  reftoring  it’s  Tranfparen- 
cy,  and  fome  Phienomena  obfervable  in  the  Pro- 
cefs.  It’s  Attraction  for  Water,  and  the  Mode  of 
feparating  it’s  fuperfluous  Water.  Changes  which 
the  Acid  undergoes  in  this  Procefs.  Improperly 
called  Oil  of  Vitriol.  Of  the  Origin  and  natural 
Hiftory  of  this  Acid.  Proofs  that  it  does  not  exift 
in  the  Air  or  in  Mineral  Waters.  It’s  Pretenfions 
to  the  Title  of  the  Primogenial  Acid  doubted.  It’s 
Synonyma.  The  Origin  of  thefe  Appellations. 

Of  the  Nitrous  Acid.  It’s  great  Volati- 
lity. It’s  fpecifiic  Gravity.  It’s  Appearance  in  the 
State  of  greateft  Concentration.  The  red  Colour 
not  eflential  to  it.  It’s  Attra£lion  for  the  Principle 
of  Inflammability.  Some  EfFecfls  refulting  from 
thence.  It’s  AttraeSlion  for  Water.  The  Change 
of  it’s  Colour  by  Water  fliewn  and  explained.  Of 
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the  Origin  and  Natural  Hiftory  of  this  Acid.  Stahl*s 
Arguments  to  prove  this  Acid  an  Offspring  of  the 
Vitriolic  confidered.  It’s  Synonyma. 

y.  Of  THE  Muriatic  or  Marine  Acid.  De- 
rivation of  it’s  Name.  It’s  Colour  and  ordinary 
Appearance.  It’s  Fumes.  It’s  Diftin6tion  from 
the  other  Mineral  Acids.  It’s  weak  Attradfion  for 
the  Principle  of  Inflammability.  It’s  great  Volati- 
lity. S/ahrs  Arguments,  to  prove  that  this  Acid 
is  a Modification  of  theVitriolic,  examined.  Siahl'& 
Mercurial  Earth.  The  natural  Combinations  of  the 
Muriatic  Acid. 

(f.  Of  Mr.  Scheele's  Acid  of  Spar.  An  Ab- 
ftradl  of  the  Experiments  which  led  to  this  Dif- 
covery. 


Lecture  XI. 

2.  Of  THE  Vegetable  Acids.  «.  Of  the  Na- 
tive Acid  of  Fruits.  Their  general  Properties  and 
Medicinal  Qualities. 

iS.  Of  the  Acids  produced  by  Fermentation. 

a.  The  Acetous  Acid.  b.  ^he  Fartareous  Acid. 

a.  Of  THE  Acetous  Acid  or  Vinegar.  IPs 
Inferiority  in  Strength.  Of  it’s  Reftification  and 
Concentration  : by  Diftillation  j by  Froft.  It’s 
Synonyma.  Of  it’s  Cryffallization.  It’s  chara(5be- 
riftic  Properties  not  altered  by  Concentration.  Of 
the  Utility  of  this  Acid  in  domeftic  Life  and  Me- 
dicine. Of  it’s  great  Ufe  in  the  Armies  of  the 
Ancients.  Dangers  attending  the  liberal  Ufe  of 
this  Acid  in  certain  Circumftances  of  Health. 

b.  Of  the  Tartareous  Acid  or  Tartar  of 
Wine.  It’s  Properties.  It’s  Solidity.  It’s  Infufi- 
bility.  It’s  difficult  Solution.  It’s  Degree  of  Ac- 
tivity. Of  the  Alkaline  Sait  which  it  affords  by 

Com- 
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Combuftion.  Is  Tartar  properly  confidered  as  a 
fimple  Acid  ? Mr.  Scheele's  Experiments  to  prove 
it  a neutral  Salt.  The  Produftion  of  Tartar  in  the 
vinous  Fermentation  : Red  Tarlar  White  Tartar 
Preparation  of  Cryfiah  and  Cream  of  Tartar.  Ob- 
fervations  on  the  Lees  of  Wine,  and  fome  Prepa- 
rations made  from  it.  Frankfort  Black.  3.  Of  the 
Animal  Acids.  Probability  of  their  Origin  from 
fome  of  the  preceding  Forms.  «.  Of  the  /icid  of 
Phofphorus.  It’s  Origin.  It’s  Diftinftion  from  the 
vitriolic,  nitrous,  and  marine  Acids.  Objeflions  to 
StahBs  Opinion  concerning  it.  It’s  peculiar  fpecific 
Nature  fhewn  by  Mr.  IMargraaff.  It’s  fingular  Pro- 
perties. It’s  remarkable  fixity,  the  Caufe  of  many 
of  thefe  Properties.  iS.  Of  the  Acid  of  Ants.  Mode 
of  procuring  it.  It’s  Analogy  to  Vinegar.  Of  fome 
other  Acids  generated  or  extricated  in  the  Bodies 
of  Animals.  4.  Of  the  Anomalous  Acids.  Of 
the  Acids  of  Amber.,  Benzoine,  Borax.  Of  Com- 
pound Salts. 

C.  Of  Neutral  Salts  ; formed  by  the  Com- 
bination of  the  Acids  and  Alkalies.  The  Number 
of  thefe.  A Table  of  them  and  their  Synonyma. 
Defers  of  thefe  Tables.  Of  the  Preparation  of 
Neutral  Salts.  Of  the  Saturation  of  Acids  and 
Alkalies.  Tells  of  the  Neutrality  of  Salts.  Ob- 
fervations  on  the  Syrup  of  Violets,  and  the  Infufion 
of  Laemus  or  Litmafe.  Experiments.  Neutral 
Salts  prepared  by  Cryftallization.  Of  their  Mild- 
nefs  and  Inadlivity,  compared  with  their  original 
Acids  and  Alkalies.  Of  their  Decompofition  by 
Heat,  and  by  Eledlive  Attraflion.  Experiments. 
Of  the  pojfible  Neutral  Salts,  which  are  either  un- 
known, or  have  been  unnoticed.  Account  ot  the 
Experiments  of  Dr.  Donald  Monro,  a.  Of  the  Neu- 
trals formed  by  the  Combination  ot  Acid  of  Vitriol 

with 
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with  Fixed  Alkalies,  a.  With  the  folTil  Alkali,  Glau- 
bers* Salt^  and  jg.With  the  vegetable  Alkali,  Vitrio- 
lated  Tartar.  Of  their  Names  and  common  Pro- 
perties. StahTs  Mode  of  feparating  the  Acid  from 
thefe  Salts.  Difficulty  of  the  Procefs.  The  diftin- 
guiffiing  Properties  of  thefe  Salts. 

et.  Of  Glaubers  Salt  more  particularly.  It’s 
Degree  of  Fufibiiity  and  Solubility.  The  Form  of 
it’s  Cryftals.  Diredions  for  attaining  an  Acquaint- 
ance with  the  Forms  of  Cryftals.  The  Watery  Fu- 
fion  and  Spontaneous  Calcination  of  Glauber’s  Salt 
fhewn.  Of  the  Medicinal  Virtues  of  Glauber’s  Salt, 
Of  it’s  Origin.  Enquiry  whether  it  is  ever  found 
native  in  the  Sea  or  in  Springs.  It’s  artificial  Pre- 
paration. The  Principles  of  it  exhibited.  Of 
ViTRiOLATED  Tartar.  It’s  Compofition.  Pro- 
perties which  diftinguifli  it  from  Glauber’s  Salt. 
It’s  Difficult  Fufibiiity  and  Volatility.  The  Form 
of  it’s  Cryftals  Ihewn,  and  their  Properties.  Of 
it’s  comparative  Inadlivity.  It’s  Medicinal  Virtues 
and  Advantages.  It’s  Origin.  The  Mode  of  it’s 
Preparation.  Cautions  on  that  Head.  It’s  Syno- 
nyma.  Curfory  Oblervations  on  fomeEffedts,  which 
take  Place  in  the  Combination  of  faline  and  other 
Subftances. 


Lecture  XII. 

Of  Salts  in  Continuation,  b.  Of  the  Neutral 
Salts  formed  by  the  Union  of  the  Nitrous  Acid 
with  the  Fixed  Alkalies  «.  With  the  Vegetable 
Alkali,  Nitre.  0.  With  the  Foflil  Alkali,  Cubic 
Nitre. 

a.  Of  Nitre.  Arguments  to  prove,  that  the 
Nitre  and  Natron  of  the  Ancients  was  not  the  Nitre 
here  defcribed.  Teftimonies  from  ancient  Authors 

C on 
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on  this  Subjeft.  The  Properties  of  Nitre.  It’s 
Fufibility  and  Congelation.  Mineral  Cryjlal.  So- 
lubility of  Nitre  in  hot  and  cold  Waier.  It’s  Cry- 
ftals.  It’s  Deflagration  fhewn.’  Of  the  Changes 
it  undergoes  in  that  Procefs.  Produftion  of  M- 
trumFimm^  and  it’s  Qualities.  Some  Obfervations 
on  the  Theories,  which  have  been  deduced  from  the 
Deflagration  of  Nitre  to  explain  the  Caiife  of 
Thunder,  Lightning,  and  Meteors.  Of  the  C/^j 
of  Nitre,  Sulphur,  and  Antimony.  MacqueFs 
Theory  of  the  Deflagration  of  Nitre  inadequate. 
The  Difference  of  the  Refiduum,  when  different 
inflammable  Subftances  are  iifed.  Sal  Polychrejius 
and  Sal  PrunelU  how  prepared.  Their  Compofl- 
tion,  Qualities,  and  Synonyma.  Of  Gunpowder^ 
See  Lect.  i.  It’s  Compoficion  and  the  Proportion 
of  it’s  Ingredients.  The  Granulation  of  Gun- 
powder explained.  Theory  of  it’s  Explofion.  Cau- 
tions with  Relped  to  the  Preparation  and  Prefer- 
vation  of  Gunpowder.  Of  Piihis  Fulminans.  It’s 
Compofition  and  the  Proportion  of  it’s  Ingredients. 
It’s  Preparation  fhewn.  Phtenomena  of  it’s  De- 
tonnation.  Of  the  Analyfis  of  Nitre.  The  Sepa- 
ration of  it’s  Acid.  '1  he  Refiduum  of  the  Pro- 
cefs. The  Separation  of  it’s  Alkali  by  Deflagration 
with  inflammable  Subftances,  and  with  crude  Tar- 
tar. Preparation  of  the  White  and  Black  Flux. 
Their  Properties.  Of  the  Crude  Flux.  Of  the 
Origin  of  Nitre.  Enquiry  whether  it  is  ever  found 
Native.  The  Obfervations  of  Lemery.,  Boerhaave^ 
Neuman,  TVatfon,  and  Bowles,  on  this  Subjed.  Of 
the  Modes  of  procuring  it  in  Spain,  in  Germany, 
and  in  France.  Of  the  Ufes  of  Nitre  in  the  Arts 
and  in  Medicine.  It’s  Angular  antiphlogiftic  Virtue 
dife  tiffed. 


b.  Of 
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b.  Of  Cubic  Nitre.  It’s  Preparation  and 
the  Form  of  it’s  Cryftals.  y.  Of  the  Neutrals 
formed  by  the  Union  of  the  Marine  Acid  with  the 
Fixed  Alkalies,  a.  With  the  Mineral  Alkali,  Com’^ 
mon  Salt.  b.  With  the  vegetable  Alkali.  ‘The  Di- 
geftive  Salt  of  Silvius. 

a.  Of  Common  Salt.  It’s  general  Properties. 
It’s  Cryftallization  and  the  Form  of  it’s  Cryftals. 
The  Effeils  of  Fleat  upon  it.  It’s  Decrepitation 
fhewn.  Of  it’s'Converfion  into  Earth  by  repeated 
Boiling.  Of  the  Separation  of  it’s  Acid.  The 
Refiduum.  Separation  of  it’s  Alkali.  Difficulty 
of  the  Procefs.  Of  it’s  dietetic  and  medicinal 
Qualities.  Theory  of  it’s  operation  in  Digcftion 
and  Manure.  Proofs  that  it  does  not  caufe  the  Sea 
Scurvy.  Inftances  of  the  Fondnefs  of  all  Ani- 
mals for  Sea  Salt.  Of  it’s  Natural  Hiftory  : it’s 
various  Forms  : i.  Fojfil  or  Rock  Salt  ; 2.  Spring 
Salt 3.  Sea  Salt. 

1.  Of  Fojfil  Salt.  Of  the  Salt  Mines  in  England 
and  other  Parts  of  Europe.  Defcription  of  the 
famous  Mine  in  Poland.  Of  the  Quantity  of  Salt 
annually  raifed  from  thefe  Mines.  The  Origin  of 
Foffil  Salt  inveftigated  and  fome  Theories  con- 
cerning it  refuted.  Defcription  of  the  Salt  Moun- 
tain in  Catalonia.  Specimens  of  Rock  Salt  exhi- 
bited. Of  the  Method  of  preparing  this  Salt  for 
Ufe. 

2.  Of  Salt  Springs.^  particularly  thofe  in  England. 
The  Strength  of  their  Impregnation,  particularly 
of  the  Springs  at  Droitwich.  Of  the  Liquor  re- 
maining after  the  Preparation  of  Salt  by  fimple 
Evaporation.  Bittern  or  the  Mother-JVater  of  Salt. 
Of  Pan-Scratch.  3.  Of  Sea  Water,  and  the  Strength 
of  it’s  Impregnation  in  various  Climates  : See  fur- 
ther Lect.  24.  Of  the  Natural  Separation  of  the 
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Salt  from  Sea  Water.  Bay  Salt.  Of  the  artificial 
Modes  of  preparing  Common  Salt.  Different 
Methods  of  concentrating  the  Brine  previous  to 
the  Evaporation  : by  Froft.  Experiments  of  Mr. 
Nairne  to  prove,  that  the  Ice  of  Sea  Water  con- 
tains no  Salt.  See  L e c t.  24.  Method  of  con- 
centrating the  Brine  at  Bevieux  and  Hall.  The 
common  Mode  of  obtaining  the  Salt,  illuftrated  by 
the  Pradlice  at  Hroitwich.  Of  the  Granulation  of 
Salt,  and  the  Effedt  of  refinous  and  oily  Matters  in 
this  Intention.  Rationale  of  this  Effed.  The  beft 
Method  of  preparing  Salt  for  curing  Provifions. 
Of  the  Purification  of  the  Brine  previous  to  thefe 
Proceffes. 

Lecture  XIII. 

\ 

O F the  Contents  of  the  Bittern  or  Mother  IVa^ 
ter  of  Nitre  and  Sea  Salt.  The  Preparation  of 
Magnefta  Alba  illuftrated  experimentally.  Hiftory 
of  this  Difeovery.  Of  the  Detedion  of  this  Earth 
in  the  Epfom  and  other  bitter  purging  Waters. 
The  Mode  of  obtaining  it  from  fuch  Waters  Ihewn 
by  Experiment.  Cautions  concerning  the  Prepa- 
rations of  it.  Curfory  Obfervations  on  the  Dif- 
putes,  which  have  been  maintained  on  this  lubjed. 
Medicinal  Virtues  of -Magnefia. 

b.  Of  THE  Digestive  Salt  of  Silvius.  IPs 
Preparation  and  Properties. 

J'.  Of  the  Neutrals  formed  by  the  Union  of  the 
Volatile  Alkali  with  the  Mineral  Acids : a.  With 
the  Vitriolic  Acid,  Vitriolic  Ammoniac,  b.  With 
the  Nitrous  Acid,  Nitrous  Ammoniac,  c.  With  the 
Marine  Acid,  Sal  Ammoniac.  Of  Ammoniacal  Salts 
in  general.  The  origin  of  their  Name.  Their 
peculiar  Qiialities.  Their  Analyfis. 


a.  Of 
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a.  Of  THE  Vitriolic  Ammoniac.  It’s  Pro- 
perties with  regard  to  Fire  and  Water.  It’s  Cryftals 
exhibited  and  their  Phasnomena  fhewn.  It’s  De- 
compofition.  It’s  Origin.  Glauber' evy  oi  \l. 

b.  Of  THE  Nitrous  Ammoniac.  The  Effects 
of  Pleat  upon  it.  It’s  fingular  Property  of  defla- 
grating without  Addition  fhewn.  Cautions  againfl; 
Attempts  to  fublime  it  &c,  in  clofe  Veffcls.  It’s 
Degree  of  Solubility  and  Cryflallization.  It’s  De- 
compofition.  Various  Modes  of  preparing  it. 

c.  Of  Sal  Ammoniac.  It’s  Compofition  and 
Properties  with  Regard  to  Heat  and  Water.  It’s 
Volatility  and  the  Properties  dependant  upon  it. 
It’s  Solubility.  The  Produdlion  of  Cold  in  this 
Solution,  and  the  Degree  of  Cold  fo  produced. 
See  Lect.  5.  Modes  of  diftinguifliing  it  from 
other  Ammoniacal  Salts.  It’s  Decompofition  Ihewn. 
Volatile  Salt  and  Spirit  of  Sal  Ammoniac  how  pre- 
pared. Of  the  native  Produdion  of  Sal  Ammo- 
niac, and  it’s  artificial  Preparation.  It’s  common 
Appearance,  as  imported,  explained.  It’s  Purifi- 
cation by  Sublimation,  or  by  Solution  and  Cryftal- 
lizacion.  It’s  Medicinal  Virtues. 

i.  Of  the  Neutral  formed  by  the  Union  of  the 
Acetous  Acid  with  the  Vegetable  Fixed  Alkali. 
Diuretic  Salt  or  Regenerated  Tartar.  Reafons 
for  preferring  the  former  of  thefe  Titles.  It’s 
Preparation.  It’s  Solution  in  Spirit  of  Wine.  Of 
the  Produdlion  of  Terra  foliata  Tartari  from  this 
Solution,  and  the  Reafon  of  it’s  Name.  Of  the 
Solubility  and  Deliquefcence  of  Diuretic  Salt.  It’s 
Decompofition.  It’s  Medical  Virtues. 

Of  the  Neutral  formed  by  the  Union  of  the 
Acetous  Acid  with  Volatile  Alkali. 

Spirit  of  Mindererus  or  the  Vegetable  Am- 
moniac. Propriety  of  the  latter  Name.  It’s  Pre- 
paration. 
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paration.  Jt’s  Volatility.  It’s  Concentration.  It’s 
Decompofition.  It’s  medical  Virtues. 

».  Of  the  Neutrals  formed  by  the  Union  of  the'^ 
Acid  of  Tartar  with  the  Fixed  Alkalies. 

a.  With  the  Mineral  Alkali,  Rochelle  Salt. 

b.  With  the  Vegetable  Alkali,  Soluble  tartar. 

a.  Of  Rochelle  Salt.  It’s  Preparation.  It’s 

Cryftallization.  Cryftals  exhibited.  Of  it’s  Inven- 
tion by  Mr.  Seignette.  It’s  Tafte  and  Medicinal 
Virtues.  ' 

b.  Of  Soluble  Tartar  or  tartarized  tartar. 
Propriety  of  the  latter  Title.  It’s  Preparation.  It’s 
cryftalline  State.  It’s  Properties.  It’s  Decompo- 
fition. It’s  medicinal  Qiialities. 

S.  Of  the  Neutral  formed  by  the  Union  of  the 
Mineral  Alkali  with  the  Acid  of  Borax. 

Of  Borax.  Of  it’s  Origin  and  natural  Hiftory. 
Of  tincal.  Specimens  exhibited.  Various  Ac- 
counts  of  the  Modes  of  procuring  Tincal,  and  re- 
fining it  into  Borax.  Proofs  that  Borax  is  a neu- 
tral Salt.  Effeas  of  Heat  upon  it.  Glafs  of  Bo- 
rax. The  Analyfis  of  Borax.  The  peculiar  Pro- 
perties of  it’s  Acid.  Why  called  Sedative  Salt.  The 
Ufes  of  Borax  in  the  Arts.  The  medicinal  Quali- 
ties of  Borax  and  Sedative  Salt.  Some  Propofals 
for  making  artificial  Borax  confidered. 


Lecture  XIV. 

II.  Of  Earth V Substances.  Some  curfory 
Obfervations  on  the  Theory  of  the  Earth,  and  the 
Formation  of  Strata.  Explanation  of  fome  Terms 
conne£ted  with  this  Subjedl.  Of  the  Bodies  inclu- 
ded in  this  Clafs.  Advantages  of  the  chemical 

Mode  of  arranging  Minerals.  Of  Mr.  Pott*^  Claf- 

fification 


( 23  ) 

fification  of  Minerals.  Of  the  Arrangement  adopted 
in  Mr.  Bertram's  OryElologie.  Application  and  Im- 
provement of  thefe  Syilems,  as  tar  as  concerns  the 
prefent  Plan.  Earths  defined.  Mr.  Pott's.  Divifion 
of  the  Earths  into  4 Orders.  i.  Alkaline.  2. 
Gypfeous.  3.  Argillaceous.  4.  Vitrijiahle.  Exami- 
nation of,  and  Objedlions  to  this  Arrangement. 
Gronjiedt's  Divifion  of  Earths  into  9 Orders  : i. 
Calcar eee.  2.  Silicic.  3.  Granatiee  4.  Argillacea. 

5.  Micacecs.  6.  Pluores.  7.  Asbejiina.  8.  Zeolites. 

9.  Magnefia.  A fiiort  Account  of  thefe.  An  At- 
tempt at  an  Improvement  both  of  Pett's.  and  Cron- 
Jiedt's,  Method.  Earths  arranged  under  4 Orders  : 

I.  Calcareous.  2.  Cryjtalline.  3.  Argillaceous.  4. 
Talky. 

i.  Of  Calcareous  Earth.  It’s  general  Pro-  • 
perties.  It’s  univerfal  Diftribution  fliewn.  Confi- 
dcred  under  two  Genera  : A.  Pure.  B.  Compounded. 

A.  Species  of  pure  Calcareous  Earth,  a.  Pul- 
verized.^ as  Agaric  Mineral  or  Lac  Luns.  Soft 
and  friable.,  as  Chalk,  y.  Indurated,  as  Marble. 

S.  Cryjiallized,  as  Calcareous  Spar.  i.  Precipitated, 
as  Stalladites. 

B.  Species  of  Compound  Calcareous  Earth.  «. 
With  the  Vitriolic  Acid,  as  in  Gypfum,  Alabafler, 
Selenites.  /3.  With  the  Principle  of  Inflammability, 
as  in  Lapis  Suillus,  Lapis  Hepaticus.  y.  With 
Argillaceous  Earth,  as  in  Marie. 

A more  particular  Account  of  fome  of  thefe 
Species.  Of  Spar.  Specimen  of  it  exhibited. 
Of  the  Formation  of  Stallaliites,  Stalagma,  Ofleo- 
colla.  Of  the  Origin  of  Petrefaclions.  Of  the 
Combination  of  Calcareous  Earth  with  the  Vitriolic 
Acid.  Of  Gypfum.  Efiedt  of  Fire  upon  gypfeous 
Earths.  Of  Plafler  of  Paris.  Some  Obfervations 
on  the  Method  of  making  Calls  or  Medals  from 

Medals, 
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Medals,  Baffo  and  Alto-relievos  and  Statues,  in 
Plafter  of  Paris.  Of  the  Varieties  of  Gypfum  : 
a.  Foliaceous  Gypfum  ; b.  Fibrous ; c.  Granulated ; 
d.  Cryjlallized.  Examples  of  thefe  fhewn.  Of  Ala- 
bafter,  Selenites,  and  the  Bolognan  Stone.  The 
Prefence  of  Selenites  in  hard  Waters.  TheAna- 
lyfis  of  Gypfum  purfued  farther.  The  General 
Properties  of  Calcareous  Earth  refiimed.  The 
Elfedt  of  Acids  upon  it.  Some  natural  Produc- 
tions exhibited  to  illultrate  certain  Dodrines  ad- 
vanced. The  Effect  of  Fire  on  Calcareous  Earth. 
Firm  or  Fluicb  Lime.  Of  the  Solubility  of  Lime 
in  Water.  Slaked  Lime.  Lime  PVater.  The  Pro- 
perties of  Lime  Water.  Of  the  Calcination  of 
Calcareous  Earth  for  the  Ufe  of  the  Archited. 
Difference  between  Q.  Lime  and  Crude  Calca- 
reous Earth.  The  Elfed  of  Q.  Lime  on  Alkar- 
lies  and  'of  Alkalies  on  Lime  Water  fhewn  by 
Experiments.  Spirit  of  Sal  Ammoniac  with  ^ick- 
lime  how  prepared.  Soap  Lyes,  the  Principle  of  their 
Preparation.  Of  Alkalies  rendered  cauftic  by 
Lime.  Their  Properties  and  Operation  externally 
and  internally  in  the  human  Body.  Some  Obfer- 
vations  on  their  Ufe  in  calculous  Cafes.  Of  the 
Change  which  Lime  undergoes  from  Expofure  to 
the  Air.  Of  the  Prefervation  of  Lime  and  Lime 
Water.  Of  the  Cruft  or  Cream  which  forms  upon 
Lime  Water.  Theories  concerning  the  Change 
which  Calcareous  Earth  undergoes  in  Calcination. 
Of  the  Abforption  of  igneous  Particles  according 
to  Lemerj,  Meyer  ike.  Objedions  to  this  Opinion. 
Dr.  BlacVs  Doctrine  of  Fixed  Air.  Hiftory  of  this 
Difeoverv.  Experiments  which  fupport  it.  Of  the 
Medicinal  Virtues  of  crude  calcareous  Earth.  Ob- 
fervations  on  fome  pharmaceutical  Preparations 
containing  it. 
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Lecture  XV. 

2.  Of  Crystalline  Earth.  It’s  Synonyma 
explained.  The  connmon  Characlers  of  the  Order. 
It’s  principal  Genera  enumerated  : A.  ^and,  B. 
Pebble.  C.  ^artz.  D.  Flint.  E.  Cryjlal.  Spe- 
cies of  thefe  Genera  : A.  Of  Sand.  Some  of  it’s 
Species  and  Varieties  (hewn.  B.  Of  Pebble,  a.  E~ 
gyptian  Pebble.  i3.  Falkland  IJland  Pebble,  y.  Agat£. 

Onyx.  i.  Sardonyx.  Carnelian.  ».  Chalcedony. 

Opal.  t.  Mocho.  K.  Breccia  Silicea  or  Plumpud- 
ding Stone.  A general  Account  of  thefe  Species. 
C.  Of  Quartz.  The  Properties  of  «.  ^artz^ 
exprefsly  fo  called.  /S.  Of  Granite.  S'.  Of  Bafal- 
tes.  Defeription  of  the  Giants  Caufeway,  and  the 
Bafaltic  Columns  of  D.  Of  Flint,  a.  Flint 

ftri(5lly  fo  called.  iS.  Jafper-,  of  it’s  Impregnation 
and  medicinal  Ufe.  y.  Of  Lapu  Lazuli ; the 
Source  of  it’s  Impregnation,  and  the  Preparation 
of  Ultramarine  Blue.  E.  Of  Crystal  ; a.  Of 
the  Precious  Stones,  a.  Diamond,  b.  Ruby.  c.  Sap- 
phire. d.  Topaz,  e.  Emerald,  f.  Chryfolite.  g. 
AmethySf.  h.  Garnet,  i.  Hyacynth.  k.  Beril.  Rea- 
fons  for  not  being  particular  on  the  Qualities  of 
thefe.  Curfory  Obfervations  on  fome  peculiar  Pro- 
perties of  the  Diamond.  .5.  Of  Cryjials  ftridtly  fo 
called.  The  Forms  of  Cryftals.  Their  Origin, 
Formation,  and  Situation.  Of  the  Tranfmutation 
of  other  Earths  into  cryftalline.  Of  the  Combina- 
tion of  Cryftalline  Earth  with  Alkaline  Salts  by 
Fire.  The  Produdlion  of  Glafs,  and  the  Phaeno- 
mena  attending  it.  Of  the  Proportion  of  the  In- 
gredients employed.  Phasnomena  which  refult 
from  a Variation  of  thefe  Proportions.  Liquor  Si- 
licum.  It’s  Production  and  Properties.  Of  the 
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Preparation  of  the  Materials  ufed  in  making  Glafs. 
Fritt.  The  natural  Colour  and  Degree  of  Tranf- 
parency  of  Glafs.  Modes  of  diffipating  the  natural 
Colour  of  Glafs.  Of  Manganefe  or  Magnefia.  It’s 
natural  Hiftory  and  Properties.  Explanation  of  it’s 
Operation  in  deftroying  the  green  Colour  of  Glafs. 
The  Preparation  of  Flint  Glafs.  Looking-Glafe 
Plates.  Common  green  Glafs.  Window  Glafs. 
Crown  Glafs.  Of  the  Method,  and  Materials  ufed 
in  Jiaining  Glafs.  Of  artificial  Gems.  Pastes.  Of 
Foils.  Of  Doublets.  Of  Enameling.  The  Prepa- 
ration of  the  White  Enamel,  and  the  Mode  of 
painting  on  Enamel.  The  Art  of  Painting  on  Glafs 
confidered.  It’s  Invention  and  Hiftory.  Mr.  Wal^ 
pole'l  Obfervations.  The  Merits  of  Meff.  J&vais 
and  Pearfon  noticed.  Of  the  Origin  of  the  Art  of 
making  Glafs.  Plinyh  Account.  Reference  to  Au- 
thors, who  have  treated  more  largely  on  the  Art 

of  making  Glafs.  ^ 

' 3.  Of  Argillaceous  Earth  or  Clay.  Its 
- - Univerfality,  and  it’s  general  Charaders.  Genera 
of  Clay:  «.  Common  Clay.  /3.  Bole.  y.  Tripoli  Earth. 

Porcelain  Earth.  The  Etfeas  of  Water  and 
Fire  on  Clay.  The  Art  of  making  Bricks  &c. 
EfFe(ft  of  the  kneading  and  prefting  of  moift  Clay. 
Some  Obfervations  relative  to  Agriculture  con- 
nected with  this  Subject.  The  Impurity  of  Com^- 
mon  Clay.  It’s  Colours,  and  their  Caules.  It  6 
Purification.  The  Procefs  of  Elutriation.  Obfer- 
vations  on  the  Drying  of  moift  Clay,  either  from 
natural  or  artificial  Heat.  Method  of  correting 
the  Inconveniences  connected  with  this  Caiile.  Of 
the  Improvement  of  Earthen  W are.  The  Common 
Method  of  making  earthen  Ware.  It’s  different 
Kinds : White  Stone  Ware,  Delft  Ware,  Queen's  Ware, 

The  Compofition  and  Glazing  of  thefe  explained. 

^ Proof 
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Proof  that  the  Glaze  of  the  Qiieen’s  Ware  cannot 
be  injurious  to  Health.  Of  the  Experiments  of 
Meff.  Poity  Margraaffy  and  Lewis  &c.  on  Clays. 
Of  the  Extradlion  of  Alum  from  Clay.  Of  the 
Minerals,  which  afford  it.  It’s  Species.  Roman 
Alum,  Rock  or  Roch  Alum^  Plumous  Alum.  Of  the 
Solution  of  Alum.  It’s  Effc6l  on  the  blue  Infufions 
of  Vegetables.  It’s  Cryftallization.  Effedt  of  Fire 
on  Alum.  Burnt  Alum.  Analyfis  of  Alum  ; by 
Fire  ; by  Precipitation.  It’s  Virtues  in  Medicine 
and  in  the  Arts,  particularly  in  dying.  Theory  of 
it’s.  Operation. 


Lecture  XVI. 

iS.  Of  Bole.  Defcription  of  it,  it’s  various 
Forms,  and  Appellations.  It’s  medicinal  Qualities. 
Of  the  Terr^e  Sigillata. 

y.  Of  Tripoli  Earth.  It’s  Qualities.  Rotten 
Stone y a Variety  of  it. 

y.  Of  Porcelain  Earth.  Kaoliny  fee  the  next 
Order. 

4.  Of  Talk.  Charaflers  of  the  Order,  Genera, 
rt.  Mica.  0.  Asbeftos.  y.  Black  Lead.  <r.  Soap  Rock, 
Specimens  of  thefe  fhewn.  /S.  The  particular  Qua- 
lities of  Asbeftos  enumerated,  and  the  Ufes  to 
which  it  has  been  applied,  y.  Of  the  Properties 
and  Mode  of  counterfeiting  Black  Lead.  Method 
of  detedling  the  Fraud. 

<?.  The  Qualities  and  Ufes  of  the  Soap  Rock, 
particularly  in  making  Porcelain.  Hiftory  of 
Porcelain,  and  the  Difcovery  of  this  Method  of 
imitating  it  in  Europe.  Account  of  the  Chinefe 
Earths,  called  Kaolin  and  Petuntfe.  The  Qualities 
requifite  in  perfedl  Porcelain.  Of  the  Saxon  Me- 
thod of  making  Porcelain.  The  Excellence  of 
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their  Ware.  Of  the  other,  lefs  perfect,  European 
Methods.  Defeats  of  thefe  Compofitions,  and 
the  Caufe  of  thefe  Defeats.  Of  the  glazing, 
painting,  and  enameling  of  Porcelain.  The 
great  Superiority  of  the  European  to  the  Oriental 
Porcelain  in  thefe  Points.  Of  the  Improvement 
of  common  earthen  Ware  refulting  from  thefe  En- 
quiries. Of  Mr.  JVedgwood's  Manufadlure. 

III.  Of  InflaIimable  Substances.  Limits 
of  this  Clafs.  Definition.  Of  the  Prefence  of 
the  Principle  of  Inflammability  in  all  inflammable 
Subftances.  Of  the  Orders  and  Genera  of  this 
Clafs.  I.  Phofpborus  2.  Sulphur.  3.  Charcoal.  4. 
Ardent  Spirits.  5.  Oils.  6.  Bitumina. 

1.  Phosphorus.  The  particular  Confideration 
of  it  deferred  to  Lect.  27. 

2.  Sulphur.  It’s  Compofition  illuftrated  and 
proved.  The  Effeds  of  Fire  upon  it.  It’s  Fu- 
fion,  and  it’s  Sublimation.  Of  the  Volatile  Acid  of 
Sulphur  or  Spiritus  Sulphur  is  per  Campanam.  The 
Reafon  of  that  Appellation.  Of  the  Preparation 
of  Acid  of  Vitriol  from  Sulphur.  Properties  of 
the  volatile  Sulphureous  Acid.  Of  the  Flowers  of 
Sulphur.  The  Adion  of  Water  on  Sulphur  confi- 
dered.  The  Union  of  Sulphur  with  Fixed  Alka- 
lies and  Quick  lime.  Preparation  of  Liver  of  Sul- 
phur fhewn.  Of  the  Solution  of  Liver  of  Sulphur 
in  Water.  Precipitation  of  Sulphur.  Preparation 
of  Milk  of  Sulphur  fliewn.  Of  the  Combination 
of  Sulphur  with  the  Volatile  Alkali.  Volatile  Tinc- 
ture of  Sulphur  how  prepared.  Solution  of  Liver 
of  Sulphur  in  Spirit  of  Wine.  Tin5iure  of  Sulphur 
how  prepared.  Solution  of  Sulphur  in  Oils.  Bal- 
fams  of  Sulphur  how  prepared.  See  Lect.  17. 
The  Natural  Hillory  of  SulphuE  Native  Sulphur. 
It’s  Difference  frorn  the  Sulphur  Vivum  of  the 
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Shops.  Of  the  Minerals  containing  Sulphur.  Py- 
rites. It’s  various  Forms,  Fire  Stone^  Mundic,  Mar- 
cafite.  Defcription  of  thefe.  Specimens  exhibited. 
The  Method  of  extrafling  Sulphur  from  Pyritae 
and  metallic  Ores.  Of  the  Medicinal  Qualities  of 
Sulphur. 

3.  Of  Charcoal.  See  alfo  Lect'.  5.  It’s  Pro* 
perties.  It’s  Indeftruflibility  fhewn.  Foffil  Char- 
coal exhibited.  Of  the  Ingredients  which  are  fepa- 
rated  from  it  by  Inflammation.  Fiat  Air^  See 
Lect.  14  and  24.  The  great  Quantity  of  this 
Air  contained  in  Charcoal  illuftrated  by  Experi- 
ment. Of  the  Compofition  of  Charcoal. 

4.  Of  Ardent  Spirit.  It’s  Synonyma.  Li- 
mitation of  the  Term  Spirit.  Spirit  obtained 
from  vinous  Liquors  only.  Of  the  Reflification 
of  Ardent  Spirits,  Alcohol.  AITiftant  Means  of 
improving  the  Rectification  of  Spirits. 

Lecture  XVII. 

Of  the  Strength  of  Spirits.  Properties  of  high- 
ly-reflified  Spirit.  Of  the  Quantity  of  Water  con- 
tained in  the  purelt  Spirit.  Of  Proof  Spirit.  Modes 
of  trying  the  Proof  of  Spirits ; by  the  Crown  of 
Bubbles  ; by  Oil ; by  Inflammation  ; by  the  Hy- 
drometer. The  Conftruflion  and  Application  of 
that  Inftrument  illuftrated.  Defedls  of  all  thefe 
Modes.  Attempts  to  corredl  them.  Of  the  Com- 
bination of  Spirit  of  Wine  with  Water.  The 
Heat  produced  in  the  Mixture.  See  Lect.  5. 
The  Degree  of  Attraction  which  takes  place  be- 
tween Spirit  of  Wine  and  Water  illuftrated  by  Ex- 
periment. The  Ufe  of  fixt  Alkalies  in  the  Rec- 
tification of  Spirits  explained.  The  Impregnation 
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of  Spirit  with  Alkaline  Salts.  Preparation  of 
^artarized  Spirit  of  Wine.  It’s  Colour  and  Pro- 
perties Explained.  Of  the  Union  of  Spirit  of 
Wine  with  Volatile  Alkali.  Preparation  of  the 
Offa  Helmontii  and  Dulcified  Spirit  of  Sal  Ammoniac. 
Of  the  Combination  of  Spirit  of  Wine  with  the 
Vitriolic  Acid.  The  Degree  of  Heat  generated 
Ihewn.  See  Lect.  5.  Preparation  of  Dulcified 
Spirit  of  Vitriol.  Cautions  required  in  the  Procefs. 
Of  the  Preparation  of  Vitriolic  jEther.  It’s  Pro- 
perties. It’s  folvent  Power.  It’s  Inftammability. 
It’s  Volatility.  It’s  Ufe  in  Medicine.  Obferva- 
tions  concerning  the  Dilcovery  of  iEther.  Of  the 
Anodyne  Mineral  Liquor  of  Hoffmann.  Of  the  Eau 
de  Rabel.  The  Refemblance  between  thefe  Prepa- 
rations and  Aither.  Of  the  Combination  of  Spirit 
of  Wine  with  the  Acid  of  Nitre.  Preparation  of 
Nitrous  ARther.  Mr.  Woulfe's  Improvement.  Of 
Dulcified  Spirit  of  Nitre.  It’s  Preparation  and  va- 
luable medicinal  Qualities.  Of  the  Combination 
of  Spirit  of  Wine  with  the  Marine  Acid.  Pre- 
paration of  Dulcified  Spirit  of  Salt.  Attempts  to 
make  Marine  Mther  by  MelT.  Rouelle  and  Beaume. 
Succefs  of  xht  Marquis  de  Courtanvaux.  His  Pro- 
cefs  deferibed.  Improved  by  Mr.  Woulfe.  Of  the 
Combination  of  Spirit  of  Wine  with  the  Acetous 
Acid.  Of  Count  Lauragua'H  Acetous  Mther.  Of 
the  Combination  of  Spirit  of  Wine  with  Acid  of 
Borax  or  Sedative  Salt.  Experiment.  The  folvent 
Power  of  Spirit  of  Wine,  and  the  Objects  of  it. 
It’s  Effedt  on  animal  Fluids  and  Solids  both  in  and 
out  of  the  Body.  Dangerous  Confequcnces  from 
the  liberal  Ufe  of  Spirits  internally. 

5.  Of  Oils.  The  Extent  in  which  this  Term 
is  ufed.  General  Qualities  and  Compofition  of 
Oils.  Their  Inflammation.  Of  Soot,  Subdivi- 
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fion  of  Oils  into  Genera,,  a.  The  Aromatic  or  F,f~ 
fential  Oils.  /8.  T\\^Un5luous  ox  Exprejjed.  y.  The 
Empyreumatic.  a.  The  Produdlion  of  the  effential 
Oils  of  Vegetables  illuftrated,  with  fome  curfory 
Obfervations  on  the  Nature  of  Vegetables.  See 
farther,  Lect.  26.  The  Species  of  Elfential  Oils, 
and  their  diftinguifhing  Charadlers  fhortly  pointed 
out.  Of  the  Changes  which  eflential  Otis  fuffer 
from  Expofure.  Of  the  Spiritus  Rector  of  Plants. 
Of  the  Redtification  of  Effential  Oils.  1 he  Com- 
pofition  of  thefe  Oils  : their  Inflammation  : their 
Analogy  to  .®thcr  Of  ihcir  Combination  wdth 
Fixt  Alkalies.  Preparation  of  Soap  of  “Par tar.  Of 
the  Combination  of  Elfential  Oils  with  Volatile 
Alkalies.  Preparation  of  the  Volatile  Aromatic  Spi- 
rit. Volatile  Oily  Spirit,  and  Eau  de  Luce.  Singular 
Effc<5ls  of  fome  of  the  Acids  on  eflential  Oils  : ex- 
emplified with  the  vitrolic  and  nitrous  Acids,  and 
Oil  of  Turpentine.  Of  the  Inflafnmation  of  thefe 
Oils  by  Acids.  The  flight  Effedl  of  the  marine 
Acid  fhewn  and  explained.  Of  the  Combination 
of  thefe  Oils  with  Sulphur.  Preparation  of  Tur- 
pentine Balfam  of  Sulphur,  and  Anifeed  Balfam  of 
Sulphur.  The  i'uppoftd  Virtues  of  thefe  Prepara- 
tions. Of  the  Combination  of  Spirit  of  Wine 
with  Eflential  Oils.  Of  Concrete  Effential  Oils,  (which 
may  be  called  Varieties  of  EflTential  Oils,)  particu- 
larly, a.  Camphor.  It’s  Properties  enumerated.  It’s 
Analogy  to,  and  it’s  Difference  from,  the  fluid  ef- 
fential Oils.  It’s  Volatility,  Inflammability,  Solu- 
bility in  Spirit  of  Wine.  Difficulty  of  decompo- 
fing  it.  The  weak  Adlion  of  Acids  upon  it.  Of 
it’s  Origin,  and  the  Method  of  colledfing  it.  b. 
The  Native  Balfams ; and  c.  Refins.  Their  Re- 
lation to  the  fluid  EflTential  Oils  ffiewn  in  their  ge- 
neral Charadler.  Their  Solubility  in  Spirit  of  Wine, 
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Varnifhes^  the  Principle  of  their  Preparation.  Of 
the  Improvements  lately  made  in  the  Art  of  Var- 
nifliing.  Copal  Varnijlo.  d.  Of  Benzoine  or  Gum 
Benjamin.  The  peculiar  Qiialities  by  which  it  is 
allied  to,  or  differs  from  the  Effential  Oils  enu- 
merated. Of  it’s  Origin.  The  Effeds  of  Heat 
upon  it.  It’s  Sublimation  fhewn.  Properties  of  the 
Flowers  of  Benjamin. 

/2.  Of  the  UNCTUOUS  or  expressed  Oils. 
General  Qualities.  Some  Remarks  on  their  Effedl 
in  fmoothing  troubled  Waters.  Proofs  both  from 
ancient  and  modern  Authors  that  this  Fad  was 
known  long  before  Dr.  Franklin's  Memoirs  ap- 
peared. 


Lecture  XVIII. 

Of  the  Change  which  Unduous  Oils  undergo, 
when  expofed  to  the  Air.  Rancidity.  The  Effed 
of  Acids  upon  them  fhewn.  Of  their  Combina- 
tion with  mild  and  cauftic  Fixt  Alkalies.  The 
Preparation  of  Common  Soap.  Of  the  Decompofi- 
tion  of  Soap,  and  the  Changes  effeded  in  the  Oil. 
Of  the  imperfed  Solution  or  curdling  of  Soap  in 
fome  Waters.  Explanation  of  this  Effed,  and  the 
Nature  of  Hard  IVaters  explained.  See  farther, 
Lect.  14  and  24.  Of  the  Combination  of  Unc- 
tuous Oils  with  Quick  Lime,  and  with  Sulphur. 
Preparation  of  the  Simple  and  Barbadoes  Balfams  of 
Sulphur.  Danger  attending  their  Preparation,  and 
Cautions  refpeding  their  Ufe.  The  Effed  of  Heat 
on  unduous  Oils.  Their  boiling  Point.  The  Dan- 
ger of  thefe  Operations.  See  Lect.  4.  Of  the 
Diftillation  or  Redification  of  Unduous  Oils.  The 
particular  Qualities  of  fome  Varieties  of  unduous 
Oils,  or  Subllances  nearly  allied  to  them,  defcribed. 
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a.  Of  Sp£rma  Cetc.  It’s  Origin,  Qualities  and 
Ufes  in  Medicine.  Effedl  of  Heat  upon  it.  It’s 
P'ufion  and  Mode  of  Concretion.  Circumftances 
in  which  it  agrees  with,  or  differs  from,  undluou^ 
Oils. 

b.  Of  Bees  Wax.  It’s  Origin  and  Qualities. 
Effedts  of  Heat  upon  it.  It’s  Didillation.  Butter 
of  Wax.  The  Method  of  bleaching  Bees  Wax. 

c.  Of  Lac.  It’s  Origin.  The  Diftindlions  be- 
tween Seed  Lac  and  Shell  Lac.  Of  it’s  Solution  in 
Spirit  of  Wine,  and  it’s  Ufe  in  red  Tindlures  and 
Varnifhes. 

y.  Of  Empyreumatic  Oils.  Definition.  The 
Origin,  * Preparation,  and  Redlification  of  thefe 
Oils.  a.  Of  the  Animal  Oil  of  Dippel.  b.  Oil  of 
Box,  c.  Oil  of  Guaiacum. 

5.  Of  Bituminous  Substances.  The  Extent 
of  the  Title.  Genera  of  thefe  : a..  Fluid.  /2.  Solid 
Bitumina, 

et.  Species  of  Fluid  Bitumina : a.  Fire  Damp. 
See  Lect.  24.  b.  Petroleum.,  or  Roek  Oil.  Varie- 
ties of  Rock  Oil  : a.  Naptha,  h.  Rock  Oil.,  ftridlly 
fo  called,  e.  Bitumen  Judaicum.  d.  PiffaJJphaltum. 
£.  Barbadoes  Rock  Oil.  The  latter  Species  confider 
as  an  Example  of  all  thefe  Varieties.  Some  pecu- 
liar Properties  of  Barbadoes  Oil.  It’s  natural  Hif- 
tory. 

Of  the  Solid  Bitumina,  or  folTil  Inflammable 
Subftances.  Species  of  them  : a.  Amber,  b.  Am-- 
bergris.  c.  Jet.  d.  Fofftl  Coal. 

a.  Of  Amber.  It’s  general  Charadler.  It’s 
Eledtrical  Property.  It’s  Solubility  and  Inflamma- 
bility. It’s  Diftillation.  Spirit,  Salt,  and  Oil  of 
Amber,  how  prepared.  Experimental  Proof  of  the 
Acidity  of  Salt  of  Amber.  Conjedtures  concern-  ^ 
ing  the  Nature  of  this  Acid.  The  Redlification 
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and  Properties  of  it’s  Oil.  Medicinal  Virtues  of 
the  Oil  and  Salt  of  Amber,  Conjeftures  concern- 
ing the  Origin  of  Amber. 

b.  Of  Ambergris.  It’s  near  Alliance  to  Am- 
ber. It’s  Qiialities.  It’s  Inflammability.  It’s  A- 
nalyfis.  It’s  Origin. 

c.  Of  Jet.  It’s  Alliance  with,  and  Diftinftion 
from  Foflil  Coal.  Conjeflures  concerning  it’s  Ori- 
gin. Confirmation  of  thefe  from  Mr.  Billon'^  Ob- 
fervations  in  Spain.  Charafter  and  Qualities  of 
Jet.  It’s  Analyfis. 

d.  Of  Fossil  Coal.  It’s  Varieties;  a.  New- 
cajile  Coal,  h.  Bit-Coal,  c.  Catinel  Coal.  ^ Some 
general  Obfervations  on  thefe,  particularly  the  lat- 
ter. The  Ampelites  of  the  Ancients  nearly  allied 
to  Cannel  Coal,  and  to  Jet.  Of  the  Analyfis  of 
Coal  in  general.  Of  the  Oil  which  it  affords^  by 
Diftillation.  Of  the  Fluid  called  Britijh  Oil.^  Ac- 
count of  it’s  Preparation.  Of  the  Formation  of 
Strata  of  Coal.  Conjeaures  that  they  were  origi- 
nally formed  from  Vegetable  Matter. 

IV.  Of  Metallic  Substances.  The  diflin- 
guifhing  Charaaers  of  this  Clafs.  Their  Weight, 
Opacity,  Non-Eleadcity,  Splendor,  Duaility,  Mal- 
leability confidered.  The  fame  of  all  theie  Pro- 
perties. The  Calcination  of  Metals.  The  Colour 
of  Metallit  Calces.  More  particular  Explanation 
of  thefe' Terms.  Phsenomena  attending  the  Cal- 
cination of  Metals  in  different  Cafes.  The  Fufion 
of  Metals,  and  the  Means  of  promoting  or  re- 
tarding it.  Obfervations  on  the  Earth  of  Metallic 
Calces.  Of  their  Vitrification  and  Scarification.  Of 
the  Increafe  of  W^eight  acquired  by  Metallic  Calces. 
The  Arguments  of  Boyle,  Mufehenbroek,  Key  and 
Lavoifier  confidered.  Objedlions  to  them.  Con- 
jeflure  that  this  Addition  of  Weight  depends  upon 
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the  Expulfion  of  the  Inflammable  Principle.  Con- 
firmations of  this  Theory  from  the  Phsenomena  of 
Calcination,  the  Nature  of  the  Inflammable  Prin- 
ciple, and  the  Properties  of  Light.  Of  the  Re- 
du5lion  of  Metallic  Calces.  Phsenomena  attending 
this  Redudtion  and  the  Modes  by  which  it  is  faci- 
litated. Of  the  Ufe  and  Operation  of  Fluxes.  Of 
the  Lofs  of  Weight  in  Metals  thus  reduced.  Some 
further  Obfervations  on  StahV%  Theory  of  the  Mer- 
curial Principle. 

Lecture  XIX. 

General  Properties  of  Metals  farther  confidered. 
Of  the  Aflion  of  Acids  upon  them.  The  Phasno- 
mena  which  attend  it.  Of  the  Degree  and  Order 
of  Attradlion  fubfilling  between  Metals  in  general 
and  Acids.  Of  the  Precipitation  of  Metals  by 
other  Metals.  Examples  of  this  exhibited.  Of 
the  elaftic  Vapour  difcharged  in  the  Solution  of 
Metals.  Inflammable  and  Nitrous  Air  : See  Lect. 
24.  Of  the  Acrimony  of  Metallic  Salts  and  it’s 
Caufe.  Imperfedt  Theories  advanced  on  this  fub- 
je6t.  Of  the  Effeft  of  Alkalies  and  Neutral  Salts 
on  Metals.  The  ufe  of  Borax  in  promoting  their 
Fufion.  Of  the  Deflagration  of  Metals  with  Nitre 
fhewn  by  Experiment.  Of  their  Volatization  by 
Sal  Ammoniac.  Of  the  Combination  of  metallic 
Calces  with  Earths  and  inflammable  Subftances. 
Of  the  Attraftion  of  Metals  to  Sulphur.  Effedts 
of  this  Union.  Of  the  A(5tion  of  Metals  on  each 
other.  Of  Soldering^  General  Account  of  the 
Principles  on  which  it  depends.  Of  the  Changes 
which  Metals  fuffer  from  Expofure  to  the  Air, 
The  Nature  of  Rujl  and  ’Tarnijh  explained.  Of 
the  Origin  of  Metals,  and  their  native  State,  See 
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Lect.  I.  Of  OreSt  and  their  general  Forms.  Of 
the  Method  of  difcovering  Mines.  Abfurd  Opi- 
nions concerning  the  Efficacy  of  the  Divining  JVand. 
Of  Mineralization^  and  the  Subftances  with  which 
Metals  are  mineralized.  Of  the  Veins  containing 
Ores.  Of  the  Matrix  of  Ores.  .Of  Arsenic. 
It’s  peculiar  Qualities.  It’s  Fufibility  and  Vola- 
tility. It’s  Fumes  condenfed  : White  Arfenic  \ how 
reduced  to  a femimetallic  State.  Regains  of  Arfenic. 
Explanation  of  the  Term  Regulus.  Of  the  Solu- 
bility of  White  Arfenic.  It’s  Analogy  to  Saits. 
It’s  Power  of  promoting  the  Fufion  of  Metallic 
Calces  and  Earths.  It’s  Ufe  and  Effedt  in  the 
Preparation  of  Glafs.  It’s  Combination  with  Sul- 
phur by  Sublimation.  Yellow  Arfenic.  Red  Arfenic. 
The  different  Colours  of  thefe  Preparations  and 
their  Inadtivity  explained.  Native  Compounds  of 
Sulphur  with  Arfenic  exhibited.  Orpiment^  Zar- 
nife.  Realgar^  Sandarach.  The  Degree  and  Order 
of  the  Attradlion  of  Arfenic  to  metallic  Subftances. 
It’s  Ufes  in  various  Arts.  . It’s  Natural  Hijtory. 
The  Mode  of  obtaining  it  by  Sublimation  from 
Cobalt.  Of  the  Operation  of  White  Arfenic  in 
' the  Animal  Body.  Exemplified  in  Dr.  Addington'^ 
accurate  Account  of  the  Cafe  of  Mr.  Blandy.  Cau- 
tions fuggefted  by  thefe  Remarks.  Of  the  Modes 
of  difcovering  whether  Arfenic  has  been  admi- 
niftered.  Remarks  on  the  Danger  of  ufing  Arfenic 
as  a Medicine.  Modes  of  obviating  or  removing 
it’s  Effedfs. 

The  Account  of  Metallic  Ores  refumed.  Me- 
thod of  feparating  them  from  their  Matrix  de- 
fer! bed.  The  Operations  of  Budling  and  Stampings 
Crude  Meltings  and  Roafting  of  Ores  explained.  Of 
the  Rapacity  of  Sulphur  and  Arfenic.  Of  the  Ru- 
rif  cation  and  Refinement  of  Metals.  Of  the  AJfay 
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of  metallic  Ores.  Subdivifion  of  Metals  into  Or- 
ders.  Genera^  and  Species:  i.  Fluid  Metallic  Sub- 
ftances.  2.  Solid  Metallic  Subftances.  Of  the  ift 
Order,  Mercury  is  the  only  Genus  and  Species. 
Genera  of  the  2nd  Order  : oj.  Semimetals.  Imper- 
fect Metals,  y.  Perfect  Metals.,  a.  Species  of  femi- 
metals.  a.  Antimony,  b.  Bifmuth.  c.  Zinc.  d. 
Cobalt,  e.  Nickel,  f.  Platina.  ]g.  Species  of  Imper- 
fedt  Metals,  a.  Lead.  b.  Tin.  c.  Iron.  d.  Copper, 
y.  Species  of  Perfedl  Metals,  a.  Silver,  b.  Gold. 
I.  Of  Mercury,  ^ickflver.  Argentum  Vivum. 
§ . It’s  general  Appearance  and  Properties.  It’s 
fpecific  Gravity.  Fufibility.  Volatility.  Attempts 
to  fix  it.  It’s  Congelation,  See  Lect.  3.  It’s 
Natural  Hijiory.  It’s  Ores.  Cinnabar.  The  Qua- 
lities and  Compofition  of  Cinnabar.  Of  the  Mode 
of  extrafling  Mercury  from  it’s  Ore.  It’s  Purifi- 
. cation.  Pharmaceutical  Preparations  of  Mercury. 
The  Effefl*  of  Trituration  on  Mercury.  It’s  Sub- 
limation and  Calcination.  Mercurius  Calchiatus  or 
Merc,  pr^cipitatus per  fe.,  how  prepared.  The  Ac- 
tion of  the  Vitriolic  Acid  on  Mercury.  Mercurius 
Emeticus  flavus  or  Turpeth  Mineral.  It’s  Qualities. 
The  Aflion  of  the  Nitrous  Acid  on  Mercury. 

. Solution  of  Mercury  : evaporated.  Cah  of  Mercury. 

■ Preparation  of  Mercurius  Corrofivus  Ruber  or  Red 
Precipitate.  It’s  Ufe  and  Application.  Attempts 

- to  improve  it  for  internal  Ufe.  Mercurius  Coral- 
linus  i Arcanum  Corallinum.,  and  Panacea  Mercurii 
rubra.  The  Aflion  of  the  Marine  Acid  on  Mer- 
cury, and  the  Mode  of  Effefting  it.  Of  Corroftve 
Sublimate.  It’s  external  Ufe.  Van  Swietejls  Me- 
thod of  adminiftering  it  internally.  Preparation  of 
Mercurius  dulcis  j Calomel ; and  Aquila  Alba.  Effi- 

- cacy  of  thefe  Preparations.  Unneceflary  Attempts 
. to  improve  them  in  the  Panacea  Mercurii.,  Of  the 
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Precipitation  *of  Mercury.  Preparation  of  White,^ 
and  Gvsen  Precipitates  of  Mercury.  Ot 
the  Combination  of  Mercury  with  abforbent 
Earths.  Alkalized  Mercury.  Plenk’s  Method  of 
extinguifliing  Mercury  with  Mucilage  of  Gum 
Arabic.  Ot  it’s  Extin6lion  by  unduous  Oils  and 
Fats.  Mercurial  Ointments  and  Plajlers.  Of  the 
Combination  of  Mercury  with  Sulphur.  FaSiitious 
Cinnabar.  JEthiops  Mineral.  Of  the  Efficacy  of 
Mercury  in  the  Cure  of  the  Venereal  Difeafe. 
Conje6lures  concerning  it’s  Mode  of  Operation. 
The  Hillory  of  it’s  Employment  in  this  Intentiori 
farther  confidered.  See  Lect.  i. 


Lecture  XX. 

tt.  Of  the  Semi  METALS,  a.  Antimony 
It’s  Ores.  Crude  Antimony.  It’s  Properties,  Full- 
bility,  and  Volatility.  Natural  Hiftory  of  Anti- 
mony. It’s  Pharmaceutical  Preparations.  Prepa- 
red Antimony.,  how  made.  Calcination  and  Vitrifi- 
cation of  Antimony.  Glajs  of  Antimony.  Of  the 
Separation  of  the  Sulphur  of  Crude  Antimony  by 
Solution  in  Aq.  Regia.  By  Deflagration  with  Nitre. 
Crocus  of  Antimony,  how  prepared,  and  why  fo  called. 
Wafied  Crocus.  Calx  of  Antimony.  Diaphoretic  An- 
timony. Nitrated  Diaphoretic  Antimony.  IVaJhed  Dia- 
phoretic Antimony.  Aniimoniated  Nitre.  Jameses  Pow- 
der. The  Preparation  and  general  Qualities  of  all 
thefe  Forms.  Of  the  Regulus  of  Antimony  : why 
called  jiellated ; martial  \ medicinal.  Of  the  Prasci- 
pitation  of  the  Sulphur  from  -a  Solution  ot  the  Sco- 
rise  of  the  above  Proceffcs.  Precipitated  or  Golden 
Sulphur  of  Antimony.  Kermes  Mineral.  Efficacy  of 
the  Combinations  of  this  Sulpljur  with  Mercury. 

Plummets 
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Plummer's  Pill.  Combination  of  Antimony  with 
the  Marine  Acid.  Antimonial  Caufiic.  Butter  of 
Antimony : feparated  by  Spirit  of  Nitre.  Bezoar 
Mineral.  Combination  of  Antimony  with  the  Ve- 
getable Acids  *,  with  the  Acid  of  Wine  •,  Emetic  or 
Antimonial  Wines-,  with  Tartar;  Emetic  Tartar. 
The  Efficacy  of  thefe  Forms.  Hints  for  their  more 
accurate  Preparation.  The  Excellence  of  an  Eme- 
tic Tartar  prepared  by  Mr.  Jenner  of  Berkeley.  Of 
the  extenfive  Virtue  of  Antimony  in  general.  It’s 
Medical  Hiftory. 

b.  Of  Bismuth.  It’s  Ores.  It's  Regulus  ho'N 
obtained.  It’s  Appearance;  Fufibility;  Volatili- 
ty ; Calcination  ; Redudion  ; Solution  in  Aq.  For- 
tis.  It’s  Precipitation  by  fimpleWater  fhewn.  Ma- 
gijiery  of  Bifmuth.  Explanation  of  the  Term  Ma- 
giftery.  Pearl  White ; Pearl  Powder  ; Blanc  de  Fard 
how  prepared.  Ill  Confequences  of  the  Employ- 
ment of  this  Powder.  Of  the  Solution  of  Bifmuth 
in  fome  other  Acids.  Of  it’s  Union  with  Sulphur; 
and  with  other  Metals,  particularly  Mercury.  Ex- 
planation of  the  Term  Amalgamation.  Of  the  A- 
dulteration  of  Mercury  with  Bifmuth.  The  Ufe 
of  Bifmuth  in  the  Arts. 

c.  Of  Zinc.  It’s  fpecific  Gravity  compared 
with  that  of  Bifmuth.  Diftinftion  between  Zinc 
and  Bifmuth.  The  Degree  of  Fufibility  and  Vo- 
latility of  Zinc.  Flowers  of  Zinc  prepared.  It’s 
Inflammability.  Difficulty  of  reducing  it’s  Calces. 
Of  the  Adtion  of  Acids  upon  it ; of  the  Vitriolic, 
and  Marine.  Inflammability  of  the  Vapour  dif- 
charged  in  this  Procefs,  fee  Lect.  23.  It’s  Sepa- 
ration from  other  Metals  by  Sulphur.  It’s  Ufe  in 
the  Arts.  The  Compofition  of  Brafs  and  Tutenag 
explained.  Of  the  Ores  of  Zinc.  Calamine  Stone. 
Of  fome  Calces,  Sublimates  or  Preparations  of 

Zinc, 
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Zinc,  which  are  not  well  iinderftood  : Cadn^ia  For-^ 
iiacu',n\  Fiitty  \ Pomphclix-,  Nihil  ylibum.  Of  LheUl'e 
of  the  Flowers  of  Zinc  in  Medicine.  Of  fVhite 
Vitriol,  Specimens  native  and  fadlicious  exhibited. 
Their  Virtues.  Obfervations  on  the  common  Me- 
thod of  applying  the  Preparations  of  Zinc. 

d.  Of  Cobalt.  It's  Ore  exhibited  and  delcri- 

bed.  Method  of  expelling  the  Arfenic  from  ir, 
fee  Lect.  19.  1 he  IlefiJuum.  Smalt  and  Zaffre 

how  prepared  ; their  valuable  Qiialities.-  Prepara- 
tion of  the  Rtgulus  cf  Cobalt.  It’s  Calcination.  LJles 
of  this  Calx.  It’s  Solution  in  Aq.  fortis.  Phe  Sym- 
pathetic Ink  of  Cobalt.  An  improved  and  eafy  Me- 
thod of  making  it  Ihewn.  The  fingular  Proper- 
ties of  this  Ink  exhibited.  Of  the  Solution  of  Co- 
balt in  Acid  of  Vitriol. 

e.  Of  N I c K E L.  It’s  Ore  exhibited.  Cupfer 
Nickel.  Cronfiedt's  Account  of  this  Mineral.  The 
Appearance  of  it’s  Reg'ulus ; it’s  fpecific  Gravity. 
It’s  Calcination  and  Rcdudlion.  It’s  Solution  in 
Acids.  It’s  Attradtion  for  Sulphur  and  Metallic 
Subftances. 

f.  Of  Platina.  Impropriety -of  placing  it  here. 
The  Reafon  for  this  Arrangement.  Hiftory  of  it’s 
Introdudlion  into  Europe.  Ids  Origin  and  Native 
State.  It’s  Name,  whence  derived.  Proofs  of  it’s 
Purity.  It’s  Degree  of  Fufibility,  Malleability.  Of 
it’s  Claim  to  the  Title  of  a perfedt  Metal.  It’s 
Combination  with  Liver  of  Sulphur.-  It’s  Solubi- 
lity in  Aqua  Regia  only.  It’s  Cryftallization,  Pre- 
cipitation. See  further,  Lect.  23. 

Of  the  Imperfect  Metals. 

a.  Of  Lead.  Plumbum.,  Saturniis,  . It’s  ge- 
neral Charadter.  Obfervations  on  the  Softnefs, 
Dudlility,  and  Malleability  of  Metals.  The  fpe- 
cific Gravity  of  Lead.  It’s  Fufibility  and  Granu- 
lation. 
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lation.  Of  the  Metals  which  are  fufceptible  of 
Granulation,  and  the  Modes  of  effecting  it.  The 
Method  of  making  Shot ; and  of  calling  Lead  in 
Sheets.  Calcination  of  Lead.  Plwmbum  USiiim.  Li- 
tharge. Litharge  of  Siher  and  Gold.  Impropriety 
of  thefe  Names.  Calcination  of  Lead  urged  far- 
ther : Majiicot  Minium  or  Red  Lead.  Of  the  Re- 
duftion  of  thefe  Calces.  Of  the  Adlion  of  the  Acids 
on  Lead.  It’s  fuperior  Attraflion  for  the  Vitriolic 
Acid.  Application  of  this  Oblervation.  Solution 
of  Lead  in  the  Nitrous  Acid,  and  Cryflallization. 
The  Aiflion  of  the  Marine  Acid  on  Lead.  Prepa- 
ration and  Properties  of  Plumbum  Corneum.  Of  the 
Corrofion  or  Solution  of  Lead  by  Vegetable  Acids. 
Preparation  of  Ceruffe  or  iVhite  Lead.,  and  Sugar  of 
Lead.  Decompofition  of  thefe  Solutions  by  Alka- 
lies ; by  Heat.  Some  Effedls  of  cauftic  Alkalies, 
and  Neutral  Salts  on  Lead. 


Lecture  XXI. 

Effefl  of  the  Calces  of  Lead  in  promoting  the 
Fufion  of  Earths.  Application  of  this  Property  in 
various  Arts.  Of  the  Redu6lion  of  thefe  Calces. 
Of  their  Combination  with  inflammable  Matters 
particularly  Oils.  The  Bafis  of  Plajiers.  The  At- 
tradion  of  Calces  of  Lead  for  Sulphur,  and  the 
Mode  of  feparating  them.  Of  a Sympathetic  Ink 
made  with  Solutions  of  Liver  of  Sulphur  or  of 
Orpiment.  Liquor  Vini  Probatorius.  Experiments. 
Of  the  Combination  of  Lead  with  other  Metals, 
and  fome  Effects  thence  refulling.  Some  Ores  of 
Lead  exhibited:  Common  Lead  Ore  \ Thorn-leaved 
Ore  ; Peacock  Ore ; Steel  grained  Ore  ; White  Lead 
Ore  i Cat's  Tooth  Lead  Ore.  Mode  of  obtaining 
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the  Metal  from  them.  Of  the  Medicinal  Qiialities 
of  Lead,  and  it’s  general  Effefts.  Account  of  the 
Diforders  to  which  Operators  in  it  are  liable.  Of  the 
Mill-reek  &c.  The  Colic  of  Poitou^  Barbadoes^  De- 
von. State  of  the  Difpute  on  that  Subjeft.  Me- 
dicinal Preparations  of  Lead,  their  Virtues  and  Ufc,  • 
^he  Saturnine  or  Antiphthifical  Ptntlure.  Goulard's 
Extrait  de  Saturne^  and  Eau  Vegelo- Miner  ale. 

ji.  Of  Tin.  Stannum.,  fupiter.  'll-.  It’s  Me- 
tallic 'Appearance,  and  Charadler.  It’s  fpccific 
Gravity.  IPs  Malleability.  Of  ’Pin -foil.  It’s 
Flexibility,  and  the  Caufe  of  the  crackling  Noifc, 
which  attends  it.  It’s  Refiftance  to  common  Sol- 
vents. Of  the  Pinning  of  domeftic  Veflels.  The 
Fufibility  of  Tin.  It’s  Granulation  ; Puhis  Stanni. 
It’s  Calcination  •,  Calx  Jains.  The  Ufe  of  this  Calx 
in  Enameling.  The  A6lion  of  the  Acids  on  Tin  j 
the  Vitriolic  ; the  Nitrous.  Difficulty  of  procuring 
a perfedl  Solution.  Of  the  Ufe  of  this  Solution 
in  Dying.  Of  the  A6tion  of  the  Marine  Acid  on 
Tin.  Preparation  of  the  Liquor  fumans  Lihavii. 
The  Inadlivity  of  the  Vegetable  Acids  on  Tin. 
The  Advantage  and  Security  of  tinning  Copper 
Veffels.  Combination  of  Sulphur  with  Tin.  Pre- 
paration of  Aurum  Mofaicum  vel  Muftvum.  The 
Combination  of  Tin  with  other  Metals.  It’s  par- 
ticular Effedts  on  Silver  and  Gold.  The  Principle 
upon  which  it’s  Ufe  in  calling  Bell  Metal  depends. 
Obfervations  on  the  Fufibility,  which  it  commu- 
nicates to  other  Metals.  Natural  Piifiory  of  Pin. 
Proof  that  it  is  fometimes  found  Native.  The 
common  Forms  of  it's  Ore  exhibited.  The  Mode 
of  working  it.  Difficulty  of  feparating  it’s  Arfenic. 
Dr.  Lewis'^  Theory,  deduced  from  thence,  of  the 
Operation  of  Tin  as  a Vermifuge. 

•j.  Of 
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y.  Of  Iron.  Ferrum,  Mars.  $.  It’s  Hardnefs; 
Elafticicy  ; Malleability*,  Ductility.  It’s  fubjed  ion 
to  the  Influence  of  the  Magnet ; The  Effeds  of 
Heat  upon  it.  It’s  Fufibility.  It’s  Corufcaiion^ 
when  red  hot,  fhewn.  The  Operation  of  Welding. 
Of  the  Calcination  of  Iron.  Croci  Martis.,  why  ib 
called.  Of  the  Saline  Solvents  of  Iron.  The 
Adion  of  Air  and  Water  upon  it.  The  Modes 
of  fecuring  it  from  thefe.  The  Method  of  Reau^ 
mnr.^  and  others.  7'he  modern  ^teel  Prefervathe. 
The  Adion  of  the  Vitriolic  Acid  upon  Iron.  The 
Inflammability  of  the  Vapour  difcharged,  exhibi- 
ted *,  See  farther  Lect.  23.  This  Solution  of 
Iron  evaporated  to  Cryftallization  ; Green  Vitriol^ 
Sal  Martis^  or  Copperas.  Properties  of  thefe  Cryf- 
tals.  Effed  of  Fire  upon  them  : Calcined  Vitriol ; 
Vitriol  calcined  to  Rednefs  ; Colcothar  of  Vitriol.  Of 
the  Diftillation  of  Vitriolic  Acid  from  Green  Vi- 
triol ; from  Pyrites,  See  farther  Lect.  16.  Of 
the  Adion  of  the  Nitrous  Acid  on  Iron.  Cautions 
requifite  to  obtain  a perfed  Solution.  Of  the 
Adion  of  the  Marine  Acid  on  this  Metal.  Effed 
of  Heat  on  this  Solution  ; Sublimate.  Precipita- 
tion from  Expofure  to  the  Air  *,  Ochre.  The 
Caufe  of  it.  Of  the  Adion  of  the  Vegetable 
Acids  upon  Iron  : Chalybeate  Wines^  and  their  Dif- 
pofition  to  Muddinefs  and  Precipitation.  Of  the 
natural  Precipitation  of  Iron  on  the  Banks  &c, 
of  chalybeate  Springs.  Of  the  yellow  Colour  in 
dyed  Linens.  The  Precipitation  of  Iron  by  Al- 
kalies : by  the  phlogijlicated  Alkali.  The  Prepa- 
ration of  this  Alkali,  and  the  Procefs  for  preparing 
Pruffan  Blue.  Account  of  fome  natural  Precipi- 
tates of  this  Kind.  The  Precipitation  of  Iron  by 
aftringent  Vegetables.  Of  Ink  and  black  Byes, 
Thefe  important  Objed?  farther  illuftrated  both  by 
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Theory  and  Experiment.  Of  the  Ingredients  em- 
ployed, and  their  Proportions,  in  making  Ink. 
Caufes  of  the  Decay  of  Ink,  and  the  Modes  of 
preventing  it.  Method  of  recovering  decayed 
Writings.  The  principal  Vegetable  Aftringents 
enumerated.  Comparifon  of  their  Strength.  An- 
other Species  of fympathetic  Ink.  Some  Obfervations 
on  the  Colour  produced  by  adding  Solutions  of 
Iron  to  Infufions  of  Peruvian  Bark.  Of  the  Ink  of 
the  Ancients.  Some  Proofs  of  it’s  great  Durability,  , 
from  Writings  found  at  Herculaneum.  Explanation 
of  this  Fa6t.  Of  Indian  and  Chinefe  Ink.  Dr. 
Lezvis^s  Obfervations  on  thefe  Subjedls.  Of  the 
Deflagration  of  Iron  with  Nitre.  The  Aftion  of 
Sal  Ammoniac  on  Iron,  Fiores  Martiales.  The  Ac- 
tion of  Sulphur  on  Iron  •,  Chalybs  cum  Sulphure. 
The  Effedt  of  moiftening  a Mixture  of  Flowers  of 
Sulphur  and  Filings  of  Iron  : Artificial  Earthquake. 
The  Refiduum  of  this  Procefs  examined.  Of  the 
natural  Refolution  of  Pyritas.  Origin  of  native 
Green  Vitriol ; Specimens  of  native  Green  Vitriol 
and  Plumous  Vitriol  exhibited.  Application  of 
thefe  Phasnomena  to  the  Explanation  of  fubterra- 
mous  Fires.,  Volcanoes,  and  Hot  Springs.  Of  the 
Combination  of  Iron  with  other  Metals.  Of  the 
Superfaturation  of  Iron  with  Phlogifton.  The 
Preparation  of  Steel  by  Cementation.  Theory  of 
this  Procefs.  The  Properties  of  Steel.  Of  the 
tempering  of  Steel,  and  it’s  Redudtion  to  the  State 
of  foft  Iron.  M.  Reamur's  Memoirs  on  this  Sub- 
jedl.  Of  Cafi  Steel.  Of  the  Ores  of  Iron  : Their 
Univerfality.  Some  of  it’s  common  Forms  and 
Appearances  fhewn.  It’s  Preience  in  the  Fluids 
and  Solids  of  Animals  and  Vegetables  : Memoir 
of  Menghini  in  the  Bolognan  Commentaries  on 
that  Subjedt.  Of  Ochres,  their  Ufe  in  dying.  Of 
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Lapis  Hematites  \ it’s  fuppofed  ftyptic  Virtue.  Of 
Manganefe^  See  Lect.  15.  Of  the  Magnet.  Of 
Emery.  Of  the  Roafting  and  Smelting  'of  Iron 
Ores.  Of  Caji  Iron.  It’s  Texture  and  Qualities. 
Of  the  forging  of  caft  Iron.  Mr.  Reaumur  % Ex- 
periment related.  Of  the  Superiority  of  the  Bri- 
tilh  Iron  and  Steel  Works. 


Lecture  XXII. 

Of  the  Medicinal  Virtues  of  Iron.  Theory  of 
it’s  Operation  with  an  Attempt  to  diftinguilh  be- 
tween tonic  and  fimply-aftringent  Medicines.  It’s 
Influence  exerted  in  the  firfl:  Paflfages.  Proofs  that 
it  does  not  enter  the  Ladteals.  Some  Diforders 
which  require  chalybeate  Medicines  enumerated. 
The  Contra  indications  to  it’s  Ufe  mentioned.  Of 
fome  of  it’s  moft  efficacious  Forms,  their  Prepara- 
tion and  comparative  Virtues.  Chalybeate  Waters. 
Lapis  Hematites  pulverizatus.  Steel  Filings.  Ruji 
of  Iron.  Lem'erfs  Martial  Mthiops.  Green  Vitriol-, 
fome  Cautions  refpedling  it’s  Preparation.  The 
Styptic  Tinllure  •,  fome  Obfervations  upon  it.  Cal- 
cined Vitriol.  Colcothar  of  Vitriol.  Chalyhs  cum  Sul- 
pbure.  Mars  Sulphuratus.  Croci  'Martis  aperiens  et 
ajiringens.  FinHure  of  Steel  in  Spirit  of  Salt.  Mar- 
tial Flowers.  'Tinllure  of  Martial  Flowers.  Lixi- 
vium Martis.  Lixivium  Martis  five  Oleum  Martis 
per  Deliquium.  Chalyhs  Tartarizatus  five  Mars  So- 
luhilis.  Mars  Solubilis  Alkalizatus.  Chalybeate  Wine. 

<?.  Of  Copper.  Cuprum,  JEs,  Venus.  ?.  It’s 
General  Appearance.  It’s  Degree  of  Strength, 
Rigidity,  and  Malleability.  It’s  Calcination  and 
Fufion.  Some  Phenomena  particularly  connedted 
with  it’s  State  of  Fufion.  It’s  Solution  in  Acids  : 
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in  the  Vitriolic.  Cryftallization.  Blue  Vitriol.  It*s 
Solution  in  the  Nitrous,  Marine,  and  Vegetable 
Acids.  Of  the  Preparation  of  Verdigris.  Cryjlals 
of  Verdigris.  Decompofition  of  thefe  Cryftals  by 
Heat.  Diftillation  of  Radical  Vinegar,  Acetum 
ruginis,  or  Spirit  of  Venus.  It’s  Qualities  and  De- 
gree of  Strength.  Precipitation  of  Copper  by 
Fixed  Alkalies.  Preparation  of  Verditer.  By  the 
Volatile  Alkali  : the  Ufe  of  the  Volatile  Alkali 
in  difcovering  Copper  in  Solution.  The  Prepara- 
tion and  Virtues  of  Cuprum  Ammoniacum.  The  Pre- 
cipitation of  Copper  by  Iron  illuftrated  by  fome 
lingular  Phasnomena.  Deflagration  of  Copper  with 
Nitre.  It’s  Sublimation  with  Sal  Ammoniac.  Re- 
marks on  Boyle's  Ens  Veneris  Proofs  that  it  is  a 
chalybeate  and  not  a cupreous  Preparation.  Solu- 
tion of  Copper  with  Sal  Ammoniac  in  Lime  Wa- 
ter. Aqua  Sapphirina.  Combination  of  Copper 
with  Arfenic  : IVhite  Copper  ; White  Tombac  : with 
Zinc  : Brafs  \ Pinchbeck ; Princes  Metal  •,  Similor  ; 
Tombac  \ Bell-Metal.  Proportions  of  Copper  and 
Zinc  in  thefe  Preparations.  The  Natural  Hiftory 
of  Copper.  Cupreous  or  Ziment  Waters.  Some  Cop- 
per Ores  exhibited.  Of  Native  Copper.  Blijlered 
Copper  Ore.  Mountain  Green  and  Blue  Lapis  La- 
zuli. Turquoife  Stone.  Common  black  and  grey  Cop- 
per Ores.  The  Extradion  of  Copper  from  it’s  Ore, 
and  it’s  Refinement : Red  Copper ; Black  Copper  ; 
Rofe  Copper.  The  Medicinal  Operation  of  Copper. 
It’s  deleterious,  and  it’s  falutary  Effeds  defcribed. 
Method  of  obviating  the  Effeds  of  the  Poifon  of 
Copper.  The  Merit  of  Dr.  Falconer  on  this  Sub- 
jed. 

y.  Of  THE  Perfect  Metals,  a.  Silver,  b. 
Gold.  Why  called  perfed.  General  Account  of 
the  Properties  of  Silver  and  Gold.  Their  amazing 
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Du^lility  and  Malleability,  illuftrated  by  the  mak- 
ing of  Gold  and  Silver  Wire,  and  Gold  and  Silver 
Leaf.  Experiments  of  Halley^  Boyle^  Reaumur  &c. 
related.  Their  Refiftance  to  artificial  Fire.  Of 
their  Volatilization.  Homberg’s  Experiments  exa- 
mined. Of  their  Refiftance  to  the  A6lion  of  Nitre 
and  Lead.  Obfervations  concerning  Cupellation. 

a.  Of  Silver.  Argentum,  Luna^  Diana.  P . It’s 
fpecific  Gravity.  It’s  Dudtility.  It’s  Change  on 
Expoliire  to  Air.  It’s  Fufion.  Phsenomena  ob- 
ferved  in  it’s  Congelation.  It’s  Vegetation  explain- 
ed. The  Action  of  Acids  upon  Silver  j of  the  Vi- 
triolic. The  Acid  of  Nitre  the  proper  Mcnftruum 
of  Silver.  Of  it’s  Solution.  Circumftances  which 
are  apt  to  impair  it’s  Colour.  It’s  Properties.  It’s 
Effedl  on  anjmal  Subftances  explained.  It’s  Cryftal- 
iization.  Cryfials  of  Silver  fliewn.  Pel  Metallorum. 
Caufiicum  Lunar e or  Infernal  Stone.  It’s  Ufe  in  Me- 
dicine and  Surgery.  Of  the  Redu6lion  of  Calces 
of  Silver.  Of  the  Aftion  of  Marine  Acid  on  Sil- 
ver. Proofs  of  the  ftrong  Attradfion  of  the  Ma- 
rine Acid  for  Silver.  Of  the  Infolubility  (in  Wa- 
ter) of  Silver  united  with  the  Marine  Acid.  A 
Teft  of  the  Prefence  of  Sea  Salt  or  Marine  Acid 
in  Waters.  Properties  of  the  Precipitate.  Prepa- 
ration of  Luna  Cornea,  Difficulty  of  preparing  and 
preferving  it  perfect.  Precipitation  of  Silver  from 
the  Nitrous  Acid  by  Spirit  of  Vitriol.  Obfcrva- 
tions  on  the  common  Method  of  purifying  Silver 
by  Solution  in  Aqua  Fortis.  Method  of  perfect- 
ing this  Purification.  Of  other  Modes  of  fepara- 
ting  Silver  from  it’s  Solution  in  Spirit  of  Nitre : 
by  Alkalies  j by  Metals  ; by  Deflagration  j by  E- 
vaporation  to  Drynefs  ^ Precipitation,  and  fubfe- 
quent  Fufion  with  Borax.  Examination  of  thefe 
Modes.  The  Precipitation  by  Copper  generally 
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ferred  : why  and  how  performed.  Precipitation  of  . 
Silver  by  Mercury-  Phaenomena  attending  this 
Precipitation.  Of  the  Arbor  Diana.  Of  the  Pre- 
cipitation of  Silver  from  Luna  Cornea.  Mode  of 
filvering  Dial  Plates.  Of  the  Ufe  of  the  Precipi- 
tates of  Silver  in  enameling.  Of  the  Attraction  of 
Silver  for  Sulphur,  and  the  Separation  of  the  for- 
mer from  Gold  by  this  Means.  Of  the  Attraflion 
of  Silver  for  other  Metals.  The  Order  of  thefe 
Attradlions,  and  the  Ufes  to  which  they  are  applied. 
The  Natural  Hijiory  of  Silver.  Native  Silver.  Sil- 
ver Ores.  An  Attempt  to  confider  them  under  a 
few  Heads.  The  Method  of  extradling  the  Silver 
from  thefe  Ores,  and  the  Ufe  of  Lead  in  thefe  Pro- 
cefles.  Of  the  Quantity  of  Silver  contained  in 
Lead  Ores  •,  particularly  thofe  of  this  Country, 
Confideration  of  the  Value  of  the  Silver  Mines  to 
Spain,  and  the  comparative  Advantages,  which  we^ 
enjoy  without  them. 

Lecture  XXIII, 

b.  Of  Gold,  yiurum,  Sol.  G.  Some  remark- 
able Inftances  of  it’s  Softnefs.  It’s  fpecific  Gravi- 
ty. It’s  Expanfibility.  It’s  Fufion.  It’s  Refift- 
ance  to  Calcination.  Of  the  Adlion  of  Acids  upon 
it.  It’s  Refiftance  to  the  Vitriolic,  Nitrous,  and 
Marine  Acids  feparately.  The  Nature  and  Ufe  of 
the  Lapis  Lydiiis,  or  Touchjione.  Of  the  Refine^ 
ment  of  Gold  by  Cementation  with  Nitrous  Salts. 
Of  the  Solution  of  Gold  in  Aqua  Regia.  Com- 
pofition.  Preparation,  and  Mode  of  Adion  of 
Aqua  Regia.  Proof  of  the  folvent  Power  of  the 
Marine  Acid  in  this  Compolition.  Of  the  Preci- 
pitation of  Gold  from  this  Solution.  Preparation 
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and  Properties  of  Anrum  Fidminans.  The  Degree 
of  it’s  fulminating  Power.  Of  the  Theories  ad- 
duced to  explain  it’s  Fulmination.  Objedtions  to 
moft  of  thcle.  The  Theory  of  Fixt  Air  applied. 
Modes  of  deftroying  it’s  fulminating  Power.  Other 
Modes  of  leparating  Gold  from  it’s  Solution  by 
iTither  and  ElTential  Oils  by  Metals.  The  Pre- 
cipitation of  Gold  by  Means  of  Green  Vitriol. 
The  Ufe  of  this  Precipitate  in  the  painting  of  Por- 
celain and  Enamel.  The  Precipitation  of  Gold  by 
Solution  of  Mercury  in  the  Nitrous  Acid.  Preci- 
pitation of  Gold  by  Tin.  Beauty  and  Value  of 
the  Precipitate.  Calx  why  fo  called,  and  it’s 

Ufe  in  Itaining  Glafs  of  a ruby  Colour.  Of  the 
Separation  of  Gold  from  other  Metals  by  Means 
of  Sulphur,  particularly  in  crude  Antimony.  Of 
the  Solution  of  Gold  by  Means  of  Liver  of  Sul- 
phur. Stahl’s  Theory  of  the  Deftruftion  of  the 
Golden  Calf*,  partly  confidered.  Confidered  in 
Lect.  I.  Of  the  reparation  of  Gold  from  Liver 
of  Sulphur.  Of  the  Combination  of  Gold  with 
other  Metals.  It’s  Amalgamation  with  Mercury. 
Application  of  this  Preparation  in  various  Arts. 
Of  Gilding  and  Burnijhing  in  general.  Of  the  EffetT 
of  Tin  in  deftroying  the  Duftility  of  Gold.  Com- 
bination of  Gold  with  Silver  and  Copper.  Expla- 
nation of  the  Terms  Alloy  and  Carat.  The  Re- 
finement of  Gold  by  Cementation  : by  Fufion  with 
crude  Antimony : by  Cupeliation  : and  by  Aq. 
Fortis.  Rationale  of  thefe  Procefles.  Explanation 
of  the  Terms,  F^uartation  and  Parting.  Of  the 
three  Modes  of  Parting ; Simple  Parting : Concen- 
trated Parting  : Parting  d la  Voie  Seche.  Thefe 
Procefies  explained.  Of  the  Attradion  of  Gold 
for  Platina^  See  Lect.  20.  Difficulty  of  fepara- 
ring  them.  Experiments  of  Lewis,  Scheffer,  and 
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Margraaff^  with  this  View.  This  Separation  ef- 
fe6ted  by  Mercury,  by  Alkalies,  by  Sal  Ammo- 
niac, by  Ardent  Spirits,  by  ElTential  Oils  and 
iEther,  by  Green  Vitriol.  The  Mode  of  em- 
ploying thefe  Subftances,  and  their  comparative 
Advantages.  Natural  Hijtory  of  Gold.  It’s  Mines. 
Inftances  of  the  largeft  Specimens  of  Gold  Ore. 
Of  the  Gold  Sands  of  the  Rivers  of  France  &c. 
The  Method  of  obtaining  the  Gold  from  thefe 
Sands,  and  from  it’s  flony  Ore.  The  Ufes  to 
which  Gold  has  been  applied  in  Arts  and  in  Me- 
dicine. Of  the  various  Attempts  to  procure  a 
true  Potable  Solution  of  Gold. 

V.  Of  Aerial  Bodies.  Explanation  of  this 
Title.  The  Obfervations  of  Van  Helmont^  Boyle.^ 
and  Hales,  related.  General  Remarks  on  the  Na- 
ture of  Elaftic  Fluids.  The  Meaning  and  Appli- 
cation of  the  Term  Gas.  The  Genera  of  perma- 
nently elaftic  Fluids,  which  are  beft  eftabliftied. 
0C.  Fixed  or  Fixible  Air.  /S.  Inflammable  Air,  y.  Ni- 
trous Air.  <r.  Dephlogiflicated  Air.  i.  Acid  Air. 
Alkaline  Air.  ».  Atmofphoric  Air.  Some  general 
Remarks  on  the  Origin  and  Sources  of  thefe. 

0!.  Of  Fixed  Air.  Hiftory  of  it’s  Difcovery. 
Lect.  i.  and  14.  The  Caufe  of  the  Caufticity  of 
Alkaline  Salts,  and  Quick  Lime  recapitulated. 
Subftances  which  contain  Fixed  Air.  Modes  by 
which  it  may  be  extricated,  colledted,  and  tranf- 
ferred  from  one  Body  to  another.  Of  it’s  Reftora- 
tion  to  Subftances,  whence  it  has  been  expelled. 
Proofs  of  it’s  Indentity  in  all  Cafes.  Experiments 
to  illuftrate  thefe  Pofitions.  The  Order  of  it’s 
Attradlion  for  the  various  Subftances,  which  con- 
tain it.  Some  Eftefts  dependant  upon  this  Order 
of  Attradlion  related.  Of  the  Impregnation  of 
Water  with  Fixed  Air.  The  Properties  of  Water 
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fo  impregnated.  The  Impregnation  of  the 

of  Phyficians  explained.  See  farther  Lect. 
24.  Of  the  Solution  of  Iron  in  Water  by  Means 
of  Fixed  Air.  Experiment.  The  Solution  of 
Mild  Calcareous  Earth  in  Water  by  Means  of 
Fixed  Air  fhewn  by  Experiment.  The  Modes  of 
feparating  Fixed  Air  from  Water.  The  prejudi- 
cial Influence  of  this  Air  inhaled  by  Animals, 
evinced  by  the  Accounts  of  Brewhoufes,  Cellars, 
fubterraneous  Caverns,  and  particularly  the  Grotto 
del  Cane  near  Naples.  Specific  Gravity  of  Fixed 
Air,  and  it’s  Power  of  extinguifhing  Flame'fhewn 
by  Experiment.  The  Medicinal  Virtues  of  Water 
impregnated  w'iih  Fixed  Air. 

Lecture  XXIV. 

i3.  Of  Inflammable  Air.  It’s  diftinguifhing 
Quality.  Enumeration  of  Tome  of  it’s  Species.  Of 
the  Fulminating  or  Fire  Damp.  It’s  common  Ap- 
pearance and  the  Phasnomena  of  it’s  Fulmination 
defcribed.  It’s  dangerous  Effefts.  Mr.  Spedding'^s 
Contrivance  at  Whitehaven  to  prevent  it’s  Fulmi- 
mination.  Modes  of  deflroying  or  expelling  it 
from  Mines.  Of  the  Inflammable  Vapours  exhaled 
from  Marfloes.  The  Common  Mode  of  procuring 
inflammable  Air  fhewn.  It’s  Inflammation  by  the 
Eledlric  Spark.  Sig.  Volta' ^ Theory  concerning 
Meteors.  Prieftley's  and  Keir's  Enumeration  of  the 
Species  of  inflammable  Air.  Conjectures  concerning 
the  Compofition  of  inflammable  Air.  It’s  Influ- 
ence on  vegetable  and  animal  Life. 

y.  Of  Nitrous  Air.  The  Mode  of  gene- 
rating it  fliewn.  It’s  Effedt  in  diminifhing  the 
Bulk  of  Atmofpheric  Air.  Of  the  Conftrudlion 
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and  Ufe  of  Eudiometers.  The  EfFed  of  Nitrous 
Air  on  Vegetables.  Of  the  Prefervation  of  Ani- 
mal Matters  from  Putrefadion  by  Nitrous  Air. 

S.  Of  Dephlogisticated  Air.  The  Meaning 
of  it’s  Name.  Dr.  Priejlhy's  Difcovery  of  it,  and 
the  Mode  of  generating  it.  It’s  Properties. 

£ Of  Acid  Air.  a.  Vitriolic  Acid  Air.  b.  INi- 
irous  Acid  Air.  c.  Marine  Acid  Air,  A fhort  Ac- 
count of  each  of  thefe. 

Of  Alkaline  Air.  A Ihort  Account  of  it. 

>1.  Of  Atmospheric  Air.  It’s  Degree  of  Pu- 
rity. It’s  Impregnations.  It’s  chemical  Qualities. 
It’s  folvent  Power,  fee  Lect.  4.  It’s  Renewal  ne- 
celfary  to  Refpiration  and  Inflammation.  Of  the 
Mode  in  which  it  operates  in  thofe  Cafes.  Theo- 
ries which  have  been  advanced.  Proofs  that  it  does 
not  lofe  it’s  Elafticity  in  thefe  Cafes.  Conjedure 
that  it  ads  by  abforbing  and  carrying  off  the  in- 
flammable Principle. 

VI.  Of  Water.  It’s  Simplicity.  It’s  Fluidity 
and  Evaporation,  fee  Lect.  3 and  4i  Water  con- 
fidered  as  the  Primary  Element.  Of  it’s  Conver- 
fions  and  Tranfimu cations.  Difpute  concerning  the 
Converfion  of  Water  into  Earth  by  Diftillation. 
Experiments  of  Boyle,  Boerhaave,  Margraaf,  Hill, 
Lavoifier.  Of  the  Converfion  of  Water  into  Earth 
by  Trituration.  Godfrey'^  Experiments.  Of  the 
Diminution  of  Waters  on  the  Earth.  Of  the  Spe- 
cies of  Water.  Species  of  pure  or  unimpregnated 
Water.  «.  Lijiilled  Water.  0.  Rain  Welter.  7, 
Spring  Water.  Their  comparative  Purity, 

2.  impregnated  ox  mineral^  The 

number  of  poffible  Impregnation,  a.  Neutral  Salts^ 
0.  An  Acid.  y.  An  Alkali.^  S'.  Fixed  Air.  *.  Cal- 
careous Earth.  Inflammable.  ».  Metallic  Subr 
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ftances.  et.  Neutral  Salts,  a.  Common  Salt.  b.  Glau- 
ber's Salt,  c:  Sal  Ammoniac,  d.  Alum. 

a.  Common  Salt.  Of  Sea  Water.  The  De- 
gree of  SakneTs  of  the  Sea  in  different  Climates. 

■ The  Origin  of  the  Saltnefs  of  the  Sea.  Of  the 
Attempts  to  difcover  the  Age  of  the  World  by  the 
Saltnefs  of  the  Sea.  Of  the  other  faline  Impreg- 
nations of  Sea  Water.  It’s  luminous  Appearance 
defcribed.  Theories  to  explain  it.  Mr.  Canton's 
Experiments.  Of  the  Diftillation  of  Sea  Water. 
Dr.  Irving's  and  Monf.  PoiJJonnier's  Experiments. 
The  Quantity  and  Purity  of  Water  obtained  by 
this  Method.  Dr.  Watjcn's  Experiments.  . Of  the 
Purification  of  Sea  Water  by  Froft.  Of  the  Ice 
of  Sea  Water.  Obfervations  and  Experiments  of 
J.ord  Mulgrave.;  Capt.  Cook  and  Mr.  Nairne.  The 
Degree  of  Cold  required  to  freeze  Sea  Water.  Dr. 
Watfon's  Propofal  to  concentrate  Sea  Water  by 
Froft. 

b.  Glauber's  Salt.  c.  Nitre,  d.  Sal  Ammoniac. 
e.  Alum.  Doubts  concerning  the  Prelence  of  thefe 
Salts  in  Spring  Waters.  Circumftances  which  may 
have  deceived  Obfervers  concerning  them.  Of 
Mineral  Waters  ftri6tly  fo  called,  fubdivided  into, 
a.  Hot  Waters  or  Thermo,  b.  Cold  Waters  or  A- 
ciduU.  Of  the  Pleat  of  thermal  Waters,  with 
Ibme  Conjectures,  concerning  it’s^  Caufe.  Of  the 
AciduU ; fee  farther  under  the  fucceeding  Articles 
0.  and  <r. 

0.  An- Acid,  Of  the  Spirit  of  Mineral  Waters. 
Doubts  concerning  the  Prefence  of  the  pure  Vitri- 
olic, Nitrous  or  Marine  Acids  in  Springs. 

y.  An  Alkali.  The  foflil  Alkali  alone  can  be 
fufpedled.  How  it  may  be  produced.  Phaenomena 
of  alkaline  Waters.  Tefts  of  it’s  Prefence.  Cir- 
cumftances, 
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cumftances,  which  may  have  deceived  Obfervers 
concerning  them. 

Fixed  Air.  Dr.  Brownrigg's  Difcovery  of  this 
Source  of  the  Mineral  Spjrii  of  Waters.  Evidence 
of  this  Impregnation.  Conjedure  concerning  the 
Mode,  in  which  it  is  effected.  See  farther,  LECT.23. 

i.  Calcareous  Earth.  The  Hardnefs  of  Waters 
re-confidered.  See  Lect.  18.  Modes  of  corredt- 
ing  this  Quality.  The  two  Forms  in  which  Cal- 
careous Earth  may  be  fufpended  in  Waters,  a.  By 
the  Lofs  of  it’s  Fixed  Air.  b.  By  Super faturation- 
with  Fixed  Air.  See  Lect.  22.  Mr.  CavendiJFs 
Difcoveries  illuflrated. 

(.  hiflammab'e  Subjiances,  a.  With  Bituminous 
Fluids.  Wliat  Degree  of  Solution  may  be  fuppo- 
fed  to  take  Place  in  that  Cafe.  b.  With  Sulphur. 
Review  of  the  Arguments  adduced  to  prove  or 
difprove  the  Prefence  of  Sulphur  in  Mineral  Waters. 
Dr,  Lucas's,  and  Dr.  Macbride\  Obfervations.  How 
the  Phasnomena  of  feveral  Waters  may  be  produ- 
ced without  actual  Sulphur  in  Solution. 

Lecture  XXV. 

it.  Of  the  Impregnation  of  Mineral  Waters  with 
Metallic  Subftances.  a.  Iron.  b.  Copper,  c.  Zinc. 
Reafons  for  rejedting  Fin  and  Arfenic  from  this  E- 
numeration. 

a.  Of  Chalybeate  Waters.  Modes  in  which 
Iron  may  be  fufpended  in  them,  a.  By  means  of 
the  FVx/ Vitriolic  Acid.  b.  '&y  xhc  Volatile  Y'mioYxc 
Acid.  c.  By  common  Liver  of  Sulphur,  d.  By 
Liver  of' Sulphur  with  ^ick  Lime.  e.  By  Fixed 
Air.  Thefe  Modes,  particularly  the  laft,  confi- 
dered. 
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b.  Of  Copper  Waters.  The  Impregnation 
always  Vitriolic.  The  Realbn  why  Copper  Waters 
are  fo  uncommon. 

c.  Of  Waters  containing  Zinc.  The  Reafon 
why  fuch  Waters  are  very  uncommon. 

Of  the  Mode  of  examining  Mineral  Waters,  i.’ 
By  Evaporation  and  Diftillation.  2.  By  Cryftalli- 
z’ation.  3.  By  Precipitation.  4.  By  the  Ufe  of 
the  blue  vegetable  Infufions,  Tinctures,  or  Syrups. 
5.  By  Acid  and  Alkaline  Salts.  6. -By  Lime  Wa- 
ter. 7.  By  Metals.  Thefe  Modes  applied  to  the 
Detection  of  the  various  Subftances  above  enume- 
rated. The  Modes  illuftrated  by  the  Examination 
of  fome  celebrated  Waters.  Abftradt  of  the  Dif- 
pute  concerning  the  Prefence  of  Sulphur  in  the 
Bath  Waters. 

VII.  Of  Elective  Attractions.  An  Ac- 
count of  the  Principles  upon  which  Tables  of  elec- 
tive Attradlion  are  conftruded.  Some  of  thefe 
Tables  compared  and  explained  curforily,  to  Ihew 
their  Ufe  and  Application.  Explanation  of  fome 
of  the  Charadters  and  Symbols  commonly  ufed  in 
fuch  Tables.  Conjedture  concerning  the  Origin 
of  fuch  Symbols.  Single  and  double  Elebiive  At- 
trabiion  illuftrated. 

VIII.  Of  Vegetables. 

General  Remarks  on  their  Beauty,  Utility,  and 
Culture.  Of  the  Nature  of  their  Food.  Experi- 
ments of  Boyle.,  Hales,  &c.  Water  confidered  as 
the  Food  of  Plants.  Of  the  general  Nature  and 
Qualities  of  Soils  and  Manure.  Of  the  Nutriment, 
which  Vegetables  derive  from  the  Air.  Their  in- 
halant and  exhalant  Veffels.  Proofs  that  they  in- 
hale the  noxious  Particles  of  corrupted  Air.  Dr. 
Priefiley‘%  Experiments.  Of  the  EfFed  of  Vege- 
tables in  purifying  Air,  which  is  corrupted  by  Re- 
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fpiration.  Putrefaction,  or  Fire.  Of  the  y\ttra(5lion 
of  Plants  for  the  Principle  of  Inflammability,  and 
the  Matter  of  Light.  Obfervations  of  Dr.  A.  Hun- 
ter- on  this  Subject.  Proofs  that  Vegetables  exhale 
a purified  or  dephlogifiicated  Aii^  The  Laws  of 
this  Exhalation.  Experiments  of  Monf,  Bonnet 
and  Dr.  Ingenhoufz.  Of  the  Native  Salts  of  Vege- 
tables. Of  the  Operation  of  f aline  Subjtances  in 
Manure.  Of  the  Deteftion  of  metallic  and  mine- 
ral Subftances  in  Vegetables.  The  Analyfis  of  Ve- 
getables. Of  \.\\€\x  Vital  Principle.  The  Laws  of 
Nutrition,  Circulation,  Secretion,  to  which  they 
are  fubjeft.  Of  the  Motion  of  the  Sap.  The  Sen- 
fibility  of  Plants  illuftrated  by  lome  familiar  Ex- 
amples. The  Analyfis  of  Plants  by  Fire  farther 
confidered.  i.  As  conducted  in  VeflTels.  Of 
the  Manufadlure  of  Tar.  2.  In  open  VeflTels.  Of 
Wood  Soot  and  it’s  Salt.  The  Preparation  and  Pu- 
rification of  the  Vegetable  Fixed  Alkali. 


Lecture  XXVI. 

Of  the  Natural  or  aytificial  ProduBis  of  Vege- 
tables. Their  various  Fluids.  The  Sap.  The 
Doftrine  of  Secretion  in  Animal  or  Vegetable  Bo- 
dies very  obfeure.  Reafon  to  believe  it  takes  Place 
in  Vegetables.  The  Ufe  of  the  Nebiaria  in  Plants 
difeovered  by  hinnaus. 

I.  Of  the  Natural  Produ^s  of  Vegetables.  «. 
Wood.  /S.  Gum.  y.  Aromatic  Oil.  <r.  Balfam.  s. 
ReJin.  (.  Unbtuous  Oil.  ».  Salt.  Sugar.  1.  Farina. 
General  Account  of  the  chemical  Properties  of 
thefe.  rt.  Of  Wood.  See  Lect.  5. 

/S.  Gum.  It’s  Qualities.  It’s  Solubility  in  Wa- 
ter. Mucilage.  Inlblubility  of  Gum  in  Spirit  of 

Wine. 
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Wine.  Analyfis  of  Gum.  It’s  Origin  and  Species, 
a.  Gum  Arabic,  b.  Gum  Tragacanth.  c.  Gam  Sene- 
gal. Combination  of  Gum  with  Oils.  Emulfton. 
Properties  of  Emulfions.  Of  Native  Emulfions  or 
Combinations  of  Gum  with  Refin.  Gum-Refin. 
Examples  of  it  in  many  common  Plants.  The  So- 
lubility of  Gum-Refins  in  Water  fhewn.  Explained 
and  illuftrated  by  Specimens.  Their  Ufe  in  Phar- 
macy pointed  out. 

y.  S',  i.  Aromatic  Oils.,  Balfams.,  and  Refins.  Their 
Qualities  already  fully  explained.  See  Lect.  17. 

Unbluous  Oils.  See  Lect.  18. 

«.  Salts.  Some  curfory  Obfervations ; and  the 
Origin  of  the  Vegetable  Alkali  farther  conhdered. 

Sugar.  Difficulty  of  arranging  it  in  a ftyfte- 
matic  Plan.  It’s  Analyfis.  It’s  Solution  and 
Cryftallization.  It’s  antifeptic  Power.  It’s  fapo. 
naceous  Qualtity.  It’s  Medicinal  Virtues. 

I.  Farina.  Definition.  It’s  general  Properties, 
It’s  nutritious  Qtiality.  Bread.  General  View  of 
the  Analyfis  of  Farina. 

Of  the  Spontaneous  Changes,  which  take  Place  in 
Vegetable  Subftances.  Of  Fermentation  and 
Putrefaction.  The  Subjefls  of  thefe  Pro- 
cefiTes.  Of  Malting.  Of  the  Neceffity  of  Moifture 
and  Heat  to  Fermentation.  Of  the  Degree  of 
Fleat  requifite.  The  Phsenomena  of  Fermenta- 
tion. Nature  of  the  Elaftic  Vapour  difcharged. 
See  Le  CT.  23  &c.  Of  the  Lees  and  Head  of  fer- 
menting Liquors.  The  Vinous  Stage  of  Fermen- 
tation. JVine.  It’s  Diftillation.  Spirit  of  Wine. 
It’s  Varieties : Rum,  Brandy,  Arrack,  Malt  Spirit. 
The  Modes  of  preferving  Wines.  Of  the  Changes, 
which  they  naturally  undergo.  Of  the  fecond  or 
Acetous  Stage  of  Fermentation.  Vinegar.  Of  the 
third  or  PutrefaSiive  Stage  of  Fermentation.  The 
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Natural  Progrefs  of  Fermentation  without  the  Af- 
fiftance  of  Art.  Of  the  Refolution  of  Vegetables 
by  Putrefadion.  The  Refidunm  compared  with 
that,  which  is  left  by  their  Inflammation.  Some 
Conjedures  concerning  the  Origin  of  Clay.  Of 
the  Effluvia  of  putrifying  Vegetables.  Their  Na- 
ture and  Effeas.  Artificial  Modes  of  promoting 
thefe  fpontaneous  Changes.  The  Ufe  and  Opera- 
tion of  Ferments.  Obfervations  on  the  Influence 
of  Fermentation  in  extrading  the  Aroma  &c.  of 
Plants.  Medicated  FFines  and  Ales.  The  Modes 
of  conduding,  reftraining,  and  fupprefflng  Fer- 
mentation. rt.  By  boiling;  /2.  By  faline  Subftances; 
y.  By  Sulphur.  Some  Effeds  of  Lightning  re- 
marked. <?.  By  Exclufion  of  Air.  Artificial  Modes 
of  preventing  the  fpontaneous  Changes  in  Vege- 
tables •,  that  IS,  the  Modes  of  preferving  Vegetables. 
rt.  By  Exficcation.  Rules  for  conduding  this  Pro- 
cefs.  |3.  By  Exclufion  from  Air,  Heat  and  Infebls. 
llluftrations  of  thefe : y.  By  Antifeptics.  a.  By 
Common  Salt.  Method  of  making  An- 

tifeptic  Efficacy  of  this  Preparation,  b.  By  Vinegar, 
c.  By  Sugar.  Preparation  of  Syrups,  Candies,  Con- 
ferves,  Jellies. 

2.  Of  Vegetable  Productions  feparated  by  Art. 

by  Incifion  or  Bleeding.  Inftances  of  this  Procefs 
deferibed.  /2.  By  Exprejfion.  Defeription  of  the 
Machines  for  expreffing  unCtuous  Oils,  the  Juice 
of  the  Sugar  Cane,  fome  Juices,  thence  called 
Exprefled  Juices,  and  fome  EflTential  Oils.  y.  By 
Solution,  a.  In  IVater.  Modes  of  increafing  it*s 
folvent  Power  enumerated.  The  Operations  of 
Infufton,  Maceration,  Digefiion,  and  Decodiien  de- 
feribed and  diftinguiffled.  The  Efficacy  of  Lime 
Water  as  a folvent  exemplified,  b.  In  PVine.  Of 
Medicinal  Wines.  Linaitation  of  the  Term.  c. 
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In  spirit  of  Wine.  The  Subjects  of  it’s  A<5lion. 
The  Preparation  of  ^TinSfures^  Balfams^  and  Elixirs. 
d.  By  Vinegar.  Application  of  this  .folvent  in 
Pharmacy  exemplified  in  the  Vinegar  of  Squills  and 
Vinegar  of  the  four  T’hie^es.  e.  By  exprejfed  Oils  ex- 
emplified in  the  Green  Oil^  Oil  of  Hypericum^  and 
perfumed  Oils. 

L By  Infpijfation.  The  Subje6ls  of  this  Opera- 
tion illuftrated  by  an  Account  of  the  Preparation 
of  Infpiffated  Juices.^  Robs.  Honeys.,  and  ExiraEls. 

i.  By  Evaporation  of  the  Juices  to  Cryjiallvzation 
inftanced  in  the  Preparation  of  EJfential  Saits  and 
Sugar. 

By  Sublimation,  inftanced  in  the  Preparation 
of  Flowers  of  Benjamin. 

H.  By  Difiillation.  a.  By  Diftillation  per  Befcen- 
fum,  as  in  the  Preparation  of  b.  c.  By  Dif- 

tillation per  Afeenfum  vel  ad  Latus,  inftanced  in  the 
Diftilled  Waters.  Simple  diftilled  Waters,  Spirituous  ox 
Compound  Waters.  Diredlions  for  their  Preparation 
and  Prefervation. 

By  Inflammation  ; as  in  the  Preparation  of  the 
Vegetable  Fixed  Alkalies. 

IX.  Of  Animal  Substances.  A general 
View  of  the  Nature  of  Animal  Matter.  It’s  Com- 
pofition  and  Analyfis.  Diftindlion  between  Ani- 
mal and  Vegetable  Matter  exemplified  in  the  Oils 
and  Salts  expelled  from  them  by  Hear,  and  in  the 
Refiduum.  The  Nature  of  the  Acid  expelled  by 
Fire  from  Animal  Subftances.  Some  Conjedlures 
concerning  it’s  Origin.  Of  the  Progrefs  of  Pu- 
trefadtion  in  Animal  Subftances,  and  the  Means  of 
retarding  it.  Of  Antifeptic  fubftances  : Salt,  Nitre, 
Sugar.  Of  Septic  Subftances : Calcareous  Earth 
the  only  Example.  Conjedlures  concerning  it’s 
Operation.  Of  the  Degree  of  Heat  moft  favour- 
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able  to  the  Putrefadlion  of  Animal  Matter.  The 
particular  Confideration  of  Animal  Subftances, 
arranged  under  2 Heads  : i.  Of  the  Solids 2.  Of 
the  Fluids. 

1.  Of  di  Animals , General  Analyfis 

of  them  by  Fire.  By  Diftillation.  The  Prepara- 
tion of  Salt,  and  Oil  of  Hartjlohorn.  It’s  Redlifi- 
cation.  Of  the  folvent  Power  of  Water  with  Re- 
fpedl  to  Animal  Subftances.  Preparation  of  Animal 

'Jellies,  Glue,  and  Ifmglafs.  The  Ufe  of  Papin's 
Digejier.  See  Lect.  4.  The  Effeft  of  Chemical 
Menftriia  particularly  Spirit  of  Salt  on  Animal 
Matters. 

2.  Of  the  Fluids  of  Animals.  Diftinftion  be- 
tween the  Circulating  and  Secreted  Fluids. 

A.  Ol  the  Circulating  Fluid,  The  Blood.  It’s 
general  Appearance,  Qualities,  and  Compofition. 
It’s  Diftillation.  The  natural  Separation  of  the 
Blood  into  two  Parts,  a.  Serum,  /g.  Crajfamentum. 
The  Eflential  Difference  between  thefe  two  Parts. 
Leuwenhoek's  Difeovery  of  the  Red  Globules  of  the 
Blood. 

rt.  Of  the  Serum.  It’s  general  Appearance  and 
Qualities.  The  Effedl  of  Heat  upon  it.  It’s  Coa- 
gulation. The  Changes,  which  the  coagulated 
Mafs  undergoes  on  Exposure.  Some  Obfervations 
on  the  common  Mode  of  clarifying  Liquors.  Of 
the  Coagulation  of  the  Serum  by  Acids.  Of  the 
Albumen  of  the  Serum. 

Of  the  Crajfamentum.  Confifts  of  two  prin- 
cipal Parts,  a.  The  coagulable  Lymph,  b.  The  Red 
Globules. 

a.  Of  the  Coagulable  Lymph.  It’s  Difference  from 
the  Albumen  of  the  Serum.  Of  it’s  Coagulation. 
Modes  of  obtaining  it  feparate.  The  general  Doc- 
trine 
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trine  of  the  Size  or  huffy  Coat  of  the  Blood.  Mr. 
Hewfon^  Obfervations. 

b.  Of  the  Red  Globules . The  befl;  Method  of  ex- 
amining them.  The  Theories  built  upon  this  Dif- 
covery  by  Leuwenhoek,  Boerhaave,  Martine.  Ob- 
jections. Of  the  Formation  and  Form  of  the  Red 
Globules.  Of  the  Ufe  of  the  faline  Part  of  the 
Serum.  ConjeCture  concerning  the  Organs  in  which, 
the  Red  Globules  are  formed.  Of  the  florid  red 
Colour  of  the  Blood.  The  EfreCt  of  the  Air  in 
producing  it,  by  Sign.  Cigna  and  Beccaria.  Dr. 
PrieJlley'Si  and  other  Theories  of  this  EffeCt.  Priejl- 
l€y^&  Experiments. 

Of  the  Effect  of  PutrefaCtion  on  the  Blood. 
The  Refolution  of  Coagula  by  PutrefaCtion.  Of 
the  Alkali  generated  in  the  Blood  by  this  Change. 

B.  Of  the  Secreted  Fluids.  «.  The  Excrementi- 
tious  Fluids.  /?.  Thofe  which  are  fecreted  and  re- 
ferved  for  ufeful  Purpofes  in  the  Animal  Oeconomy. 
rt.  Of  Excrementitious  Fluids.  The  gradual  Progrefs 
of  Animal  Bodies  to  Decay.  Species  of  thefe  Se- 
cretions. a.  The  Perfpirable  Matter,  b.  The  Urine. 
c.  The  Fluid  difcharged  in  the  Internes. 

a.  Of  the  Perfpiration.  It’s  Nature  more  parti- 
cularly inveltigated. 

b.  Of  the  Urine.  The  Office  of  this  Secretion. 
The  mixt  Contents  of  the  Urine.  It’s  Saline 
Parts.  It’s  peculiar  Salt.  The  Phofphoric  or  Fu- 
Jible  Salt  of  Urine.  It’s  Properties.  The  Mode 
of  obtaining  it  in  a cryffallized  State.  It’s  Com- 
pofition.  It’s  peculiar  Fixity.  It’s  Ufe  in  the  Pre- 
paration of  Phofphorus  of  Urine.  The  Difcovery  of 
Phofphorus  by  Kunckel.  Margraaff'^  and  BeaumPs 
Improvement  of  the  Procefs.  It’s  Nature  farther 
examined.  Of  it’s  Acid.  See  Lect.  ii.  It’s  Fu- 
fibilty  and  Inflammability.  Experiments  to  illuf- 

trate 
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trate  thefe.  It’s  Solubility  in  Eflential  Oils,  and 
^ther.  Experiments  with  this  Solution.  1 he 
Confideration  of  Urine  refumed.  Of  the  Natural 
Separation  of  it’s  Parts  out  of  the  Body.  Cauies 
which  influence  this  Separation.  Caufes  which 
produce  the  fame  reparation  ‘within  the  Body.  Of 
Calculous  Concretions  in  the  Kidneys  and  Bladder. 
An  Attempt  to  illuftrate  their  Formation.  Their 
Compofition  not  always  the  fame.  Of  their  Solu- 
tion. Arguments  to  fhcw  the  Improbability  of 
fuch  folution.  Of  the  Relief  of  calculous  Symp- 
toms. . 

c.  Some  curfory  Obfcrvations  on  the  Fluid  dif- 
oharged  by  the  Intejiines. 

/2.  Of  the  Finids  fecreted  and  referved  for  im- 
portant Purpcfes  in  the  Animal  Occonomy. 

a.  The  F’luid,  which  is  intended  for  the  Lubri- 
cation or  Defence  of  Parts,  b.  T.  he  Bluids  fubfer- 
vierit  to  Generation,  c.  Thofe,  which  aflift  in  Di- 
gefiion,  d.  Of  Milk.  e.  Tlie  Flviid  of  the  Nei^ves, 
The  firfl:,  fecond,  and  laft  of  thefe  Divifions  can- 
not come  within  Reach  of  chemical  Examination, 
and  therefore  are  not  within  our  Plan. 

c.  Of  the  Fluids  concerned  in  Digejlion.  a.  The 
Saliva,  b.  The  Gajiric  and  Pancreatic  Fluid,  c. 
The  Bile. 

a.  Of  the  Saliva,  It’s  Secretion  and  it’s  Pro- 
perties. It’s  folvent  Power  according  to  the  Ex- 
periments of  Pringle  and  Macbride.  Of  the  Depo- 
fition  of  the  Tartar  of  the  Teeth. 

b.  Of  the  Gajirie  Fluid.  Difficulty  of  making 
Experiments  upon  it.  It’s  Solvent  Power  ffiewn 
by  the  Experiments  of  Mr.  Reaumur,  and  Mr. 
Hunter.  Account  of  thefe  Experiments.  Of  Bi- 
gejlion,  and  the  different  Theories  concerning  it. 

Proofs  that  the  folvent  Power  of  the  Gaftric  Fluid, 

has 
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has  a principal  Influence  in  that  Procefs.  The 
Degree  of  Mechanical  Prcffure  which  concurs  in, 
the  Operation,  Of  the  Digeftion  of  the  Stomach 
by  it’s  own  Fluids  after  Death.  Obfervations  of 
Mr.  Hunter.  The  Power  of  the  Vital  Principle 
to  refift  the  Action  of  the  Gaftric  Fluid.  Some 
general  Remarks  on  the  Qualities  of  the  Pancreatic 
Fluid. 

c.  Of  the  Bile.  It’s  general  Appearance  and 
Secretion.  It’s  fuppofed  Alkaline  and  faponaceous 
Quality  confidered.  Some  of  it’s  Properties  more 
particularly  fpecified.  The  Mode  in  which,  though 
not  Alkaline,  it  may  produce  fome  of  the  fame 
EfFedts  as  an  Alkali.  Dr.  PercivaV^  Obfervations. 
Of  Biliary  Calculi : Their  Nature,  Formation,  So- 
lution, and  Evacuation,  curforily  confidered. 

d.  Of  Milk.  The  fpontaneous  Separation  of 
Milk  : Curd ; Cream ; Whey.  Of  the  Produdlion 
of  Butter.  The  Evaporation  and  Cryftallization 
of  Whey.  Sugar  of  Milk.  The  Coagulation  of 
Milk  by  Acids : by  nitrous  Spirits.  Comparifon 
between  the  moft  common  Species  of  Milk  ; Cow'^ 
Milk  \ Afs^s  Milk  5 Woman's  Milk  ; Goafs  Milk  j 
Some  medicinal  Obfervations  deduced  from  there 
Remarks.  Conclusion. 
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